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Testing time for guided missiles—with cables providing 
the nervous system for the control equipment . . . BICC 
design and manufacture a wide variety of control cables for 
both ground and airborne use. Standard types are also 
available for use with ancillary equipment such as ground 
radar, centimetre radio links and closed circuit television 


For outdoor connections 


BICC Polypole Couplers are also particularly suitable for 
use with ground control equipment, since they ensure a tough, 
permanent, moisture-resistant assembly which virtually elim- 
inates the possibility of conductor breakages at the coupler. 


control cables 


BRITISH INSULATED CALLENDER’S CABLES LIMITED © 21! Bloomsbury Street, London, W.C. 


1958 
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Poc ket ze eee This sturdy multi-range test meter is 


remarkable for the wide range of test 
facilities which have been so neatly 
incorporated. Full advantage has been 
taken of printed resistor techniques 
to produce a compact instrument of 
low weight. 
resistors 
Printed resistance panel pe gr 
for universal meter shunt. 


to 
Meter movement is Robust range — — 
enclosed to give that used in the 
protection against 


Meter. Eighteen fixed silver- 
; ded ina 
infiltration lated contacts embed 
= of ust ro of high-grade — 
material are swept by a double 
contact rotor arm. 


Regd. Trade Mark, 


Size: S§ x 3% x IZ inches. 
Weight: | Ib. approx. 


D.C. Voltage Ranges: 0-1,000 V. Sensitivity: 
10,0000/V on D.C. voltage ranges. 
A.C. Voltage Ranges: 0-1,000 V. . 0000/V on A.C. voltage ranges 


D.C. Current Ranges: 0-1A, seat ful scale value on D.C. 


of full scale value on A.C. 
For a small additional charge, instruments 
Resistance Ranges: 0-20,0000. 
0-2M 


can be supplied to a higher degree of 
accuracy. 


3 


Lise Price: 
19 Ranges -° Single Knob Control - £9: 10s. 


Complete with test leads ant clips. 
© Write for fully descriptive leaflet. enerteaatemeetasieat 


AY 0 Ltd. AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.1 
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sub-units 


It's so easy to put in a ready-made, self-contained, 


these are design centre completely reliable Power Supply sub-unit ! } 
performance figures 


: + 250V or + 250V or +250V or + 150V to + 250V or +250V or 
VOLTAGE sheet + 300V +300V + 300V © 180V + 300V +300V 
CURRENT 0-40mA 0-50m9A 10-100mA 0-10 0-200mA 0-200mA 0-500mA 
6.3V 4A GT. 6.3V 4A C.T. 6.3V 6A C.T. 
A.C. OUTPUTS ayy - oa = C.T. 6.3V 2A C.T. 6.3V 10A C.T. 6.3V 4A C.T. 6.3V GA C.T. ; y aoe 
‘ : 6.3V 1A 6.3V 1A C.T. 6°3V 2A 
D.C SOURCE IMPEDANCE <20 0:32 0.220 0-40 0-52 0-49 0-05 Q 
STAB AcTOR| __400:1 1000: | 800: | 50:1 400: 500: | 500: | 
wee OO <20 0:19 0-150 0.20 0.20 0-40 0.2.0 
nonce See <3502V 100uV 150uV 300nV 100uV 150uV 300 nV | 
98” x 64" 94” » 64" 94° x 74° 19” x 19” 10” = 10” 13” « 6}° 19” x 12 
DIMENSIONS x 64" high x6}" high x84" high x 104” high x 6%" high x 6}" high x 82” high 
WEIGHT 144 Ibs 144 Ibs 204 Ibs 150 Ibs 21} Ibs 25 Ibs 56 Ibs 


* Better stability factors * No increase in cost for this improved, performance 
* More heater power * Lower source impedance 
* Less ripple and noise * Stability unaffected by capacity loading 

git al eee, * Delivery ex-stock 


THE SOLARTRON ELECTRONIC GROUP LTD e¢ THAMES DITTON ¢ SURREY @® ENGLAND 
Telephone: EMBerbrook 5522 + Cables: Solartron, Thames Ditton 
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Permanent : 
Advisory 


Magnets 


Service 


The Mullard range of permanent magnet 
materials meets the majority of present day 
magnet requirements. To assist designers in 
choosing the correct magnet material for a 
given purpose, some of the advantages of these 
materials and a few of their applications, are 
given below. 


‘Ticonal’ GX has the highest energy content of 
the commercially available permanent magnet 
materials. It is dificult and expensive to manu- 
facture and should only be used where minimum 
size and weight are extremely important withcost 


X1000 
Bis 
TICONAL GE peo i 
TICONAL TEOMA be 
10 
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be 
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a secondary factor. These magnets are pre- 
dominantly anisotropic and are only manu- 
factured in block and cylindrical form, with a 
straight magnetic axis. 


‘Ticonal’ G@ represents the best compromise 
between performance and cost of any permanent 
magnet material available. It is comparatively 
easy to manufacture into any required shape 
and gives a high and uniform performance. It is 
strongly recommended for general purposes and 
is used throughout the world for the majority of 
permanent magnet applications. 


Re cpanel 


The Ghoice of 
Magnet Materials 


Advertisements in this series deal with general 
design considerations. If you require more speci- 
fic information on the use of permanent magnets, 
please send your enquiry to the address below, 
mentioning the Design Advisory Service. 


‘Ticonal’ L is primarily intended for use in loud- 
speaker assemblies. A permanent magnet of 
higher Ba value than is obtainable from ‘Ticonal’ 
G has certain technical advantages. 


‘Ticonal’ C has slightly lower magnetic pro- 
perties than ‘Ticonal’ G but with a higher 
coercive force; this material is particularly 
useful in motors, dynamos and other dynamic 
applications. 


‘Ticonal’ K is a relatively new material and only 
certain shapes are available at present. Its 
magnetic characteristics facilitate the use of 
very short magnets. It has an exceptionally high 
coercive force and is recommended in the design 
of moving coil instrument circuits where a mag- 
net forms the inner core of the system. 


‘Reco’ 3A is isotropic (non-directional) and can 
therefore be magnetised equally in any direction. 
It is of comparatively low performance but is 
particularly suitable for multi-polar applications 
or inexpensive magnets where high performance 
is not essential. 


‘Magnadur' 1 is one of the new ceramic magnets. 
As it contains no cobalt or nickel it is therefore 
inexpensive to manufacture. It has an unusually 
high coercive force and is particularly useful for 
applications where the magnet is subjected to 
alternating fields of any frequency. 


Principal Characteristics of Mullard Permanent Magnets 


MAGNET  BH(max)x10° By. He Basi 
‘Ticonal’ GX 7.5 13,500 720 12,000 625 
‘Ticonal’ G 57 13,480 583 11,000 520 
‘Ticonal’ L 5.4 13,500 575 12,000 450 
‘Ticonal’ C 5.0 12,500 680 9,620 520 
‘Ticonal’ K 4.0 9,000 1,300 5,000 800 
‘Reco’ 3A 1.7 7,200 645 4350 390 
‘Magnadur’ | 0.95 2,000 1,750 950 1,000 


GLAND 


ames Ditton 


If you wish to receive reprints of this advertisement 
and others in this series write to the address below. 


*“TICONAL’ PERMANENT MAGNETS 
ul ‘MAGNADUR’ CERAMIC MAGNETS 
FERROXCUBE MAGNETIC CORES 


—— 


MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.I. Tel: LANgham 6633 
MC265A 


@ 10’ Die-cast Chassis 


@ 16,000 gauss magnet 


@ 10 watts handling capacity 


@ Patented Stentorian 
Cambric Cone 


@ Universal Impedance 


Speech Coil 


(instantaneous matching at 3, 7-5 and IS ohms) 


AUDIO FAIR CROWDS QUEUE TO HEAR 
THIS OUTSTANDING SPEAKER 


H.F.1016 
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£8 (ine. P.T.) 


@ 30-15,000 c.p.s. frequency response 


ei 


T.359 Cone Tweeter Unit. 
Provides a very high standard of 
reproduction when used in conjunction 
with ‘Stentorian’ 10” or 12” units. 
Incorporates High Sensitivity 9,000 
gauss magnet, special cone and light- 
weight coil. 

Frequency response: 3,000-I7,000c.p.s. 
Overall size: 34” dia. x 2” deep. 
Voice coil impedance: 5 ohms or 5ohms. 
Power handling capacity: 15 watts 
when usedwith a 3;000c.p.s. crossover. 
Price: 35/- (inc. P.T.). 


WHITELEY ELECTRICAL RADIO CO. 


If you were unable to visit the Audio Fair, or if you were one of the 
unlucky ones who could not get into our demonstration room—there’s a 
great thrill still in store for you. 


Everyone who heard this remarkable speaker was astounded by the 
lifelike quality of reproduction. The H.F.1016 incorporates a very power- 
ful magnet assembly, which combines with the patented cambric cone to 
provide brilliant transient response when the speaker is mounted in a bass 
reflex cabinet. Designed for use as a single full-range unit, it may also be 
used with the new Stentorian T.359 Cone Tweeter Unit (or the well- 
known T.10) as an outstanding two-speaker system at very low cost. 


Also acclaimed at the Fair was the new WB.6 Amplifier (£19.19.0 
complete). Leaflets on all W.B. products available on request. 


The Stentorian Hi-Fi range includes speakers (8” te 15” dia.), tweeter 
units, ready-to-assemble cabinets (contemporary and traditional 
styling) from £5 10s. to £16 16s., the W.B.12 Amplifier and the 
new W.B. VHF/FM Tuner. See and hear them at all leading 
Hi-Fi dealers: in case of difficulty, write our London office 
(109 Kingsway, W.C.2) for name of nearest stockist. Demon- 
strations at this address every Saturday, 9 a.m. to 12 noon. 


| 
| 
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MICROSECOND CHRONOMETER 


This equipment is designed to measure small intervals of time to 


7.) 
a high order of accuracy and two ranges are provided : 
(1) I usec. to | sec. in steps of | usec. 
(2) 10 usec. to 10 sec. in steps of 10 usec. 
Accuracy of each range is better than + 0.005% + the step 
interval. 
Full details on this and other ‘ Cintel’ Chronometers are available 
e | on request. 
a 
ie 
° 
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A COMPANY wiTHIiIN THE RANK ORGANISATION LIMITEc 


WORSLEY BRIDGE ROAD ° LONDON . S.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS: 

Hawnt & Co. Ltd. 59 Moor Street, Birmingham, 4 

Atkins, Robertson & Whiteford Ltd., Industria! Estats, Thornliebank, Glasgow 
McKellen Autamation Lted., 122 Seymour Grove, Old Trafford, Manchester, 16 
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Aero Research Ltd 


ANNOUNCE 


that from June 30th 1958 


the Company will be 


known as 


CIBA (A.R.L.) LTD 


Makers of synthetic s for industry 


REDUX RESOLITE 


; AERODUX ARALDITE 


AEROLITE AEROWEB 


CIBA (A.R.L.) LTD 


Duxford, Cambridge 
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Only One Equipment ! 


The Exceptional TSA3 


Measures frequency up to 50kc/s. 

Measures time from 0.ImS to I14 days. 

More comprehensive at the price than any equivalent equipment. 
Self checking on five frequencies. 


TRANSISTOR STABILIZED Accuracy exceeds +0.005.% 

POWER SUPPLY TYPE TS20 Incorporates 106 transistors in 19 plug-in stages. 

This unit can be fitted inside the fre- Digital Time base. 

quency meter to enable it to function Variable display time from 4 sec. to 5 sec. or infinite. 
from EITHER 200/250 v., 50c/s mains, 5 

or from 12 v. D.C. at the turn of a Low power consumption. 

switch, — Standard output frequencies at 0.Ic/s., Ic/s., 10c/s., 100c/s., Ike/s., I0ke/s. 
Another important use for the unit is ; : 

as a source of 8-12 v. D.C. (adjustable) 0.1 second, | second and 10 second sampling times. 
at currents up to 300mA., for use in x : 

laboratories, educational establishments Size: 145 x \7% x Hgin. 

or for driving other transistorized 

equipment. Bench units are fitted with PRICE £275 

terminals. Size 7} x 3 x 2in. 

Price £20. 


VENNER 


ELECTRONICS LIMITED 


KINGSTON BY-PASS, NEW MALDEN, SURREY. Tel: MALden 2442 


A member of the Venner Group of Companies 


For the closest approach 
to the Original Sound— 
that your enjoyment 

and appreciation of music 


may be unimpeded 


y, 
wD Please ask for illustrated literature 
 -_ describing the QUAD II 


ose a Amplifier, FM Tuner 
en \ , and Electrostatic Loudspeaker. 
Zs ‘ 


ACOUSTICAL MANUFACTURING CO. LTD. 
HUNTINGDON, HUNTS. 
HUNTINGDON 36!. 
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Introducing 
THREE NEW MODELS 


or THE °()” senizs 


- 
| 
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M1-8167-Q—Communications Transmitters (250/ 
350 watt) 

This is the latest development of the famous 
R.C.A. ET-4336-Series and supersedes all previous 
models (H, J, K and L). 

The ‘Q’ Models are supplied with Crystal 
Oscillators, Master Oscillators, high quality 
Speech Amplifiers and for SPEECH PRIVACY— 
with Speech Inverters and Hybrid Units. 


M1-8167-BRS-Q 

This is the latest model of our MI-8167-BRS 
Short-wave Broadcast Transmitters (which are in 
current use in several overseas territories). 
Supplied with High-Fidelity BRS-M-2A AF-Driver 
Amplifiers. 


M1-8167-BRM-Q 

Designed to operate at any frequency in the broad- 
cast band of 535 to 1,605 Kc. The normal power 
output (as in the case of the BRS model) is 250 
watts, but the Transmitter is capable of producing 
275 watts to compensate for losses in antenna 
tuning equipment. Supplied with BRS-M-2A 
AF-Driver Amplifiers. 


SOME FEATURES OF THE ‘Q’ SERIES: 


@ High-Fidelity Modulation. 

@ No warming-up period necessary. 

@ Latest-type Xenon filled Rectifiers. 

@ Ambient Temperature Range—55° to + 75°C. 
@ Built in Dummy Load for tests off the air. 
@ Robust and compact construction. 

@ Metalwork—cadmium plated and passivated. 
@ Attractive SILVER-GREY HAMMERTONE 


FINISH. 
@ Low cost. 


@ The ‘ Q’ type Transmitters conform to the full 
requirements of Government Departments and 
Broadcast Authorities for use in tropical areas. 


The Sign of Quality 


A.1.D. & A.R.B. 
Approved 


TELEPHONE: LANGHAM 935! (3 LINES) 


An illustrated catalogue of the ‘Q’” Series is 
now available to all overseas customers. 
data on our 5kW Com- 
munications and Broadcast Transmitters will 
also be gladly sent upon request. 


Agencies can still be offered in some countries. 


BRITISH SAROZAL LIMITED 


CONTRACTORS TO COMMONWEALTH, COLON: AL AND FOREIGN GOVERNMENTS 


SAROZAL HOUSE, 1/3 MARYLEBONE PASSAGE, 
MARGARET STREET, LONDON, W.I. 


CABLES: SAROZAL, LONDON 
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ELECTRONIC TECHNICAL SERVICES Ferre 


TELEPHONE - RAVENSBOURNE 8951-2 BuxeisitiCoy.tmper.W\ie):[@1@) 4s) 


Auhcunce 


DATA SHEETS 


FOR JOINT SERVICE APPROVED 
ELECTRONIC COMPONENTS 


PURPOSE To provide rapid reference to all the information necessary 
for the correct employment of Joint Service Type Approved 
components in electronic equipment. 


SCOPE All data on use, performance, dimensions and mounting 
derived from the R.C.S.C. series of specifications and lists 
and from all relevant DEF-5000 series specifications. 


_ $< $< 


FORMAT Fully indexed and cross-referenced loose leaf data sheets in 


special binder. 


AMENDMENTS T 


he book will be kept strictly up-to-date with replacement or 


RE-ISSUES, additional sheets as required. No manuscript amendments | e 
ETC. will be necessary. 
PUBLICATION By permission of Her Majesty’s Stationery Office. Printed | 


and marketed by our associates H. W. Davies Ltd., || 
1, Newman Road, Bromley, Kent, from whom order 
forms and further details may be obtained. 
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\N OF ANOTHER NEW / NASHTON / INSTRUMENT 


OOKS 


\ 


‘DC Valve Voltmeter 
- —Micro Ammeter 


é TS SEVEN DC VOLTAGE RANGES UP TO I000V FULL SCALE 
SEVEN DC CURRENT RANGES DOWN TO 0.1 MICRO AMPS FULL SCALE 


%* Accuracy better than 3% on eleven ranges. 
%* High input impedance. 


* “Balanced to earth” measurements 
possible. 


% High stability against mains fluctuations. 


*% Top quality moving coil meter to 
B.S. 89 : §4. 


* Fully guaranteed for one year from date of 
purchase. 


This new addition to the NASHTON range 
of miniaturised electronic test gear is eminently 
suitable for Reverse Current measurement of 
Germanium and Silicon diodes: Leakage 
current measurement of capacitors: Splash 
current measurement of thermionic diodes and 
high resistance measurement up to 10,000 
Megohms using an external voltage supply. 


| és For fi he ; ‘ ‘ 
_ | Minizturised — "Test Gear write to Nash and Thompson LTD. 


ceil OAKCROFT ROAD : CHESSINGTON - SURREY - ELMBRIDGE 5252 
WHG/NT63 


XUM 


12 . WIRELESS WORLD Jury, 1958 


Taylor Tunnicliff 
ADMIRALTY FISHSPINE BEADS 


tor bare wire insulation 
with no guyyling on the 
sharpest bend / 


COL 5 \ \\ 
SJ QY WAU 
g Qe \ 
S 
O) 
& 
* 
= 
= K 
i_} 
- ADMIRALTY “ FISHSPINE” 
we BEADS have the 
) following special features 
so 


1. Available in fifteen 
sizes. 


2. Each bead a complete 
unit which facilitates 
rapid assembly. 


3. Made to dimensional 
accuracy. 


4. Will withstand high 
temperatures and 
severe thermal shocks. 


5. Permit a high degree 
of flexibility. 


Delivery ex stock. 


TAYLOR TUNNICLIFF (rerractoniesy LTD 


Albion Works, Longton, Stoke-on-Trent, Staffs. 
Tel : Longton 33071/2 


London Office : 125 High Holborn, W.C.1 


Tel: Holborn 1951/2 


Full technical data, 
quotations and 
samples available 
on request 


Mvsi5S 
can 
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MARKINGS IN WHITE TO CUSTOMERS’ REQUIREMENTS 


14 WAY 
" | Type B279001 
BLACK P.F. MOULDING 


4 WAY 


Type BVS/4 
BLACK P.F. MOULDING 


3 Pin Shorting Plug 


6 WAY 
MINIATURE 


Type yet 
BLACK P.F. MOULDING 


Send for full details to :— ‘sd 
Standard BgA (Noval) Valveholder 
with 2 Pin Captive Shorting Plug 


THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 3401 


XUM 
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The development and manu- 

facture of Loudspeakers for all 

purposes has been our business 

for over 30 years. Whatever 

the application, we are proud 

to have assisted in equipping 
many millions of radio 
and television receivers 
throughout the world with 
Loudspeakers which, in 
design and performance, 
have set a standard of 
their own. 


Loudspeakers 


for all purposes 


Rola Celestion Led. FERRY WORKS ~~ THAMES DITTON - SURREY -« ENGLAND 


Telephone: EMBerbrook 3402/6 Cables: VOICECOIL, THAMES DITTON. ENGLAND 
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AT YOUR SERVICE ... .. 


7 


| tie (planning TV/FM RELAY SYSTEMS 
i meet ACL Sttuations 


ae - 

Geographical obstacles to good reception present a 
| challenge to the radio engineer, a challenge which has 
| been met and defeated by the Teleng TV-FM Relay 
System. Screened areas, where reception has 
hitherto been indifferent, or perhaps even impossible, 
now convert those obstacles into natural 


MZ Yiny 
47% maitnnnayntllann in 


can 
advantages. 


a ie eee ae oe 


° 
Specify TELENG! The Teleng single wire system relays 
amplified, interference-free reception over a wide area. It is unique inasmuch 
as standard domestic receivers require no modification, no additional units or 
Installations may be purchased or acquired on terms, and the 
fullest technical advice in planning, operation and maintenance is always 


aerial arrays. 


available. 


TELEFUSION ENGINEERING LTD. 
ONE OF THE TELEFUSION GROUP OF COMPANIES 


Teleng Works, Church Road, Harold Wood, Romford, Essex. Tel: Ingrebourne 2901 


XUM 
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THE | SERVISCOPE 


REGD TRADE MARK 


a 


A PORTABLE HIGH PERFORMANCE | 
MEASURING OSCILLOSCOPE | 
| 


* INCORPORATES AN ENTIRELY NEW TYPE OF TIME BASE 


formerly only available on the most expensive American oscilloscopes. 


* 18 PRE-SET CALIBRATED SWEEP SPEEDS FROM 


5 sec/cm to | pp sec/em 


* AUTOMATIC TRIGGERING OR TRIGGER LEVEL SELECTION 
* DC COUPLED UNBLANKING 
* 9 CALIBRATED Y SENSITIVITIES 


FROM 100 mV/cm to 50V/em ALL DC TO 6 Me/s 

* SWEEP EXPANSION TO OVER 10 SCREEN DIAMETERS 
* BUILT-IN TV SYNC SEPARATOR 

* ULTRA BRIGHT 3° FLAT FACE CRT 

* COMPLETELY PORTABLE 8’ x 6 x 12° 


THE FINEST, MOST VERSATILE 


portable oscilloscope ever offered to the electronics industry. 


Write for fully illustrated leafiet. 


TELEQUIPMENT LTD 


313 Chase Road, Southgate, London N.14. © PALmers Green 7111 
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TRADE MARK | 


A NEW RANGE OF 
Nintialure’ Instruments 


* DESIGNED TO HARMONISE WITH 
ALL MODERN ELECTRONIC EQUIPMENT 


* FIXINGS CONFORM TO ACCEPTED PRACTICE 
: * PRICES ARE HIGHLY COMPETITIVE 


a | For utmost reliability all ‘ENGLISH ELECTRIC’ miniature 
~* instruments have been designed with a higher-than-normal 
torque/weight ratio in combination with lower power 
consumption. All types have been successfully subjected 
to the following tests: 

RESISTANCE TO IMPACT SHOCK OF 200g in 
any plane. 

VIBRATION FATIGUE TEST—two million cycles at 
peak resonant frequency. 

OSCILLATORY TEST—u»p to one million operations. 


yy ty 


Above: 2” square moving coil voltmeter 


4 

2 aa 
spon THI... 
4 4. & 6 Lp? 


SPECIFICATIONS B.S. 89-1954 and other 
International Specifications. 


TYPES 


Moving coil for D.C. applications. 
Rectifier moving coil for 

A.F. applications. 

Thermo-couple operated moving 
coil for R.F. applications. 


bs Nastia. 


400 209 
\wailinsy 


SIZES 

a le Se ” ~ “4, ” ‘ 
Square: 2”, 24” and 34” nominal SG Above: 3”x 4” rectangular absorption 
scale length. wattmeter 


Round: 24” and 34” nominal 
scale length. 

Rectangular: 5” x 6” or 3” x 4” 
nominal case size. 


Left: 23” round moving coil microammeter 


Over 50 standard ranges in any of the 
seven case types. 


San eee pee Delivery ex stock for standard ranges 


Non-standard ranges to customer's 
specification within 21 days. 


Literature available on request to The ENGLISH ELECTRIC Co. Ltd., Instrument Department, Stafford. 


‘ENGLISH ELECTRIC 


THE ENGLISH ELECTRIC Company LIMITED, MARCONI HouSsE, STRAND, LONDON, W.C.2 
Meter, Relay and Instrument Division, Stafford 


ORKS: STAFFORD: PRESTON? RUGBY + BRADFORD: LIVERPOOL - ACCRINGTON 
INS.43C8 


XUM 


WIRELESS WORLD JuLy, 1953 Ju 


Hermetic Sealing 


STEATITE & PORCELAIN 
NICKEL METALLISING 


Quality Approved (Joint Service R.C.S.C.) METALLISED 
WILL MEET THE MOST EXACTING REQUIREMENTS BUSHES | 


Perfect Terminations 


—made readily without special precautions by 
semi-skilled labour, employing simple hand 


soldering methods, R.F. Heating, 
Hot Plate, Tunnel Oven or similar 
mass production methods. 


STANDARD RANGE 


Shouldered, Tubular, Conical, Disc | 
and multi seals are included, assembled 


with stems if preferred. 
SEND FOR CATALOGUE No. 47 


af TECHNICAL SERVICE | 


; . 
Always available, do not hesitate to 
consult us. Samples for test will be | 
supplied on request. 


STEATITE & PORCELAIN PRODUCTS LTD. 


STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport 


SP30 
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SED | 
~ |g X-BAND | 
' NOISE TUBE 


Noise Power excluding image 


frequency contribution ........ . 15:25 db 

Operating Current...................4 35 mA 

4 Overall Lamgi®t. ..........0c0sccseesees 6 °%," 

Base Diameter ............0200 icine 

Discharge Tube Diameter ....... ..0°185" 
ical, Disc 
assembled 

No. 47 | 


hesitate to 
est will be 


LTD. aoe 


_ FERRANTI LTD.- FERRY ROAD: EDINBURGH 5 Tel. Granton 89181 


. Stourport | 
' 
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TYPE GS16G 


The Gaumont-Kalee ‘21’ 
Projection and Sound Equipment 


installed in cinemas throughout 
the world uses a ‘Cintel’ 

Photocell in the sound head. 
This cell is but one from a wide 
range in current production for 


sound-on-film reproduction; in fact 
there is a ‘Cintel’ Photocell for 
almost every known application. 


PHOTO 
CELLS 
IN ACTION 


af ever 100 cell types in the current 
catalogue. Full data on request. 


WORSLEY BRIDGE ROAD 
LOWER SYDENHAM - LONDON SE26 qu 


ACompany within the Rank Organisation Ltd. HITHER GREEN 4600 


XUM 
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fx’ COMMUNICATION ACcoUsTICS 


Miniature Electro-Magnetic 
Microphone and Earphone Inserts 


| (Items illustrated are only part of the range.) EARPHONE 13150 
NATO REF. 
| 5965-99-9116833 
lent | 
ut 
Je EARPHONE E11 
‘or 
nfact =| 
or 
on, 


MICROPHONE M6 


...For Military and 
Commercial equipments... 


in fact, for nearly every application there is, 

within the complete Amplivox range, a suitable 
microphone or earphone insert. Whether to 

the stringent NATO Specifications for performance 

in Military Equipments or, for example, to the 

tone and acceptable appearance requirements for 

use in Hearing Aids, every Amplivox miniature acoustic 
insert is subject to the same care 

in Design, precision and efficiency in Manufacture, 

and searching Inspection. 


MASK MICROPHONE 
13100 


NATO REF, 
6966-99-9116834 


and other products Communication Systems - Headphones and Headsets 
Earphone and Microphone Inserts - Communication Helmets 
Stethephones - Microphone Assemblies 


Seiniteiiaidns Ear-Defenders - Extruded Cordage and Cables 
nquiries to: 


Oe Steep eeep.@ INDUSTRIAL DIVISION 


fe | seme iT 


52-53 Margaret Street, London W.1. 
Telephone: LANgham 7918 
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NEWMARKET SUFFOLK 


MAGNETIC DEVICES LTD 


| 


Telegrams: Magnetic Newmarket 


Newmarket 3181 


Telephone 
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Resin Encapsulated Transformers for High Temperature Working 


Gresham engineers have considerable experience of transformers for high temperature 
working. Where reduced weight and dimensions are essential, or for use in high 
ambient temperature, air or oil cooling can be used. Resin encapsulation is a 


convenient way of giving protection to the coil from extreme climatic conditions. 


| TRANSFORMERS LTD 


LK HANWORTH «: FELTHAM « MIDDLESEX +» TELEPHONE FELTHAM 666! 


narket 
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Can’t find a standard case 


to meet the problem ? 


SAVILE TAILOR-MADES provide the answer! 


‘ 


ANY SIZE! ANY QUANTITY! 14 DAYS DELIVERY! 


Strongly-built with the unique Imlok construction system and 
beautifully finished, these cases (racks or consoles) are made to 
your own specification and supplied in any quantity. Prices are 
competitive and generous discounts are available for large orders. 
That means for prototype work or batch productions you can still 
enjoy the economy of using standard designs, yet get a ‘made-to- 
measure’ job. Handles and all accessories to suit your requirements. 
Write now for full details and convenient order form. 


tailor-made cases 


ALFRED IMHOF LIMITED Dept. M7Ashley Works Cowley Mill Road Uxbridge Middlesex Tel: UX5-5567 
Export & London Showrooms: 112-116 New Oxford Street WC1 Tel: MUSeum 7878 
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HI-FI SPEAKER 
ASSEMBLY 


Now ELAC bring QUALITY HI-FI 
within the reach of everyone 


This new Elac combination comprises four acoustically matched high fidelity 

loudspeakers. 

An outstanding feature is its high sensitivity which is of considerable value when 

used with low power -amplifiers. 

Full descriptive details of a suitable enclosure together with a point-to-point 

wiring diagram are included with each pack. 

Two packs are available—types HFP/I and HFP/2 for 7.5 ohm. and 15 ohm. systems 

respectively. 

True high fidelity reproduction will be experienced with this economically 
} designed combination at a cost considerably less than other systems. 

Frequency response: 40 cycles—17,000 cycles. Power handling: 12 watts. 


PRICE COMPLETE £7. 11. 6 
P. Tax £2. 13. 10 


ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, Tottenham, N.15. Telephone: TOT 0505/9 
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for Television and VHF/FM 


HILO COMPOSITE 
MODEL FOR 


BBC -ITA 


VERTICAL CHANNELS 
**Hilo” Band 1 ‘‘V” electronically coupled to 5 Band III 
Elements complete with mounting arm and bracket. 
List Price 42/- 

(State Band III Channels when ordering). 
FOR NEWCASTLE-ON-TYNE AREA 
(HORIZONTAL CHANNELS) CAT. NO. H5i13. 
List Price 42/-. 


BAND UI MODEL FOR 


VERTICAL CHANNELS OR HORIZONTAL 
CHANNEL 

5 element folded dipole array complete with mounting arm 
and bracket. List Price 32/6 


(State channel required when ordering), 


VERTICAL OR HORIZONTAL MOUNTING 
PLUS tilting, rolling and turning... 
The new boom clamp fitted to all the new loft 
aerials provides full adjustment in every direction 
with the mounting arm and bracket in any position. 
Single wing nut locks array into position. 


A completely new range ot 
robust, light-weight loft 
aerials with equivalent per- 
formance to similar out- 
door types. Special design 
features provide excep- 
tional versatility for loft 
mounting and enable the 
arrays to be easily adjusted 
for vertical or horizontal 
channels and to be tilted, 
rolled and turned for anti- 
ghosting. 


* 


*xCHANNEL OPTI- 
MISED — Outstanding 
performance on all chan- 
nels. 


*FULLY PREASSEM- 
BLED — Speedy in- 
stallation with ‘‘ Auto- 
matic ” Elements. 


*COMPLETE IN ONE 


ENVELOPE — with 
mounting arm = and 
bracket. 


*xHighly COMPETI- 
TIVE PRICES. 


*xFULLY COVERED 
BY THE NEW ANTI- 
FERENCE FREE 
AERIAL INSUR- 
ANCE SCHEME. 


All Antiference aerials in- 
corporate features which 
are patented or are the 
subject of patents applied 
for. 


pa NO LOFT MOUNTING DIFFICULTIES 
3 The specially formed arm and angled bracket 
overcome every mounting difficulty, The four 
positions illustrated give an indication of their 
versatility, Single wing nut locks arm into posi- 
tion. 


Sreeattcstt¥acesacaresaseertenste 


BAND II MODEL FOR 


3 element’ folded dipole array complete with mounting 


arm and bracket. 


VHF/FM ADAPTORS 
For vertically 
Addex FM/L. 


JULY, 1958 


List Price 35/« 


polarised aerials with }in. dia. rods, | 


List Price 7/6 per kit. | 


GENERAL CONSTRUCTION | 
Each model has }in. diameter elements; 
sin. diameter boom and jin. diameter 
mounting arm, all of high grade alu- 


minium alloy tubing. 

bracket is plated steel. 
elements spring easily 
in specially designed clamps (Regd. 
Design 887.944) with no wing nuts or 
bolts to tighten. Cable connections are 
’ type, the cable saddle 
accommodating most sizes of coaxial 


of the ‘‘ in-line’ 


or twin feeder. 


LIMITED 


" ANTIFERENCE 


The mounting | 
The aerial 
into position 


Aylesbury, Buck! 
Telephone: AYLESBURY 25 
(6 ine 
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vith mounting } 
List Price 35) | 


in. dia. rods, 
e 7/6 per kit 
sisameaial e 
nit: 
a 
at 
N yee The electrical and mechanical laminates once famous as 
esiamiave : ‘Delaron’ (and ‘Traffolyte’ engraving and printed 
= og material too) will henceforth be known as FORMICA 
iounting industrial laminates and FORMICA engraving and printed 
p= materials respectively. Why? Because the makers have 
egd. changed their name—to Formica Ltd. 
Sad FORMICA industrial laminates, giving exactly defined 
le saddle erformances . . . FORMICA industrial laminates, backed 
Pp 


| | by the most wide-awake research and development set- 
up in this field . . . FoRMIcA industrial laminates, with a 
Technical Advisory Service which ensures you get the 
grade you need, even if it never existed before. 
Following the formation of the new company they’ve 
concluded an agreement for the exchange of technical 
information with the American Cyanamid Company— 
covering 25 years and this close link will be invaluable in 
widening their range, and accelerating technical progress. 


EORMIC A: industrial laminates 


paper, fabric, and glass-based laminates 
Copper-clad. Engraving and printed material 


Kas 


<> 
= 


ox 


ne hee hes 
hase @ at) 


*S 


ais 


* FORMICA is a registered trademark 
FORMICA LTD, DEPT D12i DE LA RUE HOUSE, 
REGENT STREET, LONDON W.1 


Y> Bucki 
YLESBURY 23 « 
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A VALVE VOLTMETER 
FROM 


With these 
OUTSTANDING FEATURES 
EXTREME SENSITIVITY 


accurate measurements are possible 
down to 100uV. 


WIDE VOLTAGE RANGES 
ImV. to 300 volts F.S.D. 


WIDE FREQUENCY RANGE 
15c/s to 4.5Mc/s accuracy +2dB 


METER SCALE CALIBRATED 
IN VOLTS AND dB 


CAN BE USED AS A NULL 
DETECTOR AND INDICATOR 
from 10c/s to lOMc/s 


CAN BE USED AS AN 
AMPLIFIER FROM 10c/s to 1OMc/s 


INCORPORATES ITS OWN 
H.T. STABILIZER 


SMALL COMPACT SIZE 
& ROBUST CONSTRUCTION 


ARR COBEN AiR ERR costes ati 


necbeisnenecsontienacmann: 


at this price... 


£5 0 nett in U.K. 


(including very low capacity screened leads 
and probe) 


nith this backing . 

Behind this, the most modern instrument in its 
sphere, is that specialist instrumentation skill 
and experience which has earned tor all 
‘ Advance” products a reputation second to 
none throughout the industry. From our up- 
to-the-minute tactory at Hainault comes this 
latest addition to the world-famous “Advance” 
range of instruments. 


Full Technical details in Leaflet W so. 


Size 42” x 74” x 62” 
Weight 7/b 


Advance COMPONENTS LIMITED 


ROEBUCK ROAD - HAINAULT ILFORD - ESSEX TELEPHONE: HAINAULT 4444 


GD 64 
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Here is an organisation which 
can solve 99% 
of YOUR 


Radio Tube Problems. 


We have in stock over 2,000 types of 
Receiving, Transmitting and Special 
Purpose Tubes, covering most American 
and European types. 


sh 


Amongst our customers are the Army, 
Navy, Air Force, Civil Airlines and Post 
Office Departments of most European 
countries, the Near and Far East, 
Commonwealth, etc. 


i 


Sz 


Nj 


iw 


Tubes can be supplied to C.V., JAN and 
MIL Specifications. Our organisation is 
A.R.B. approved. 


Price and Stock Lists available on applica- 
tion. Your enquiries for Special Types 
welcomed. 


HALL ELECTRIC LTD | S++ 


Hallectric, London 


Haltron House, 49/55 Lisson Grove, London, N.W.1 TELEX 2.2578 


r 4444 


= 
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CUT your Cost 


by taking advantage of costing according to the number of channels required 
for initial coil loading, but ensuring interchangeability of subsequent loading, 


IMPROVE your Gain 


by providing easy alignment and simplified Dealer maintenance. | 


A 
A 
ADD to your Reliability \p 


cer 


by ensuring consistent performance, both on current production and || ™ 
subsequent channel insertion. | 

INCREASE your Value 

by offering full facility on T.V. and Radio in the 40-220 Mc/s range. Tl 

FR 

(Ex 

PROFIT i IE 

by Experience a 

by using the facility of batch sequence channel loading, i.e. Any number "i 

of channels required can be loaded in any order, so obviating the|| [ 

necessity for switching through channels not required. ys 


TURRET 
TELETUNER 


Receiver manufacturers only, write for 


full details and specifications. 
AND SONS LTD. POOLE -DORSET =? 
Minia 
Two | 
Address for enquiries and sales correspondence :— and g 
VA 

London Sales & Technical Liaison Office, 
N\ 3 Palace Mansions, Palace Gardens, Enfield, Middlesex. Send 
NAR RR Telephone : Enfield 8571-3. Tel :« j 14," 

\ AA \ elephone : Enfie elegrams Capacity Enfie L | 
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AMPLIFIER 


Size approx. 13 x 84 x 7in. 
Weight I4lb. For operation on 200-250 v. 
mains. Or other voltages to order 


cover is available at 25/-. 


FREQUENCY RESPONSE 


RUMBLE FILTER. 
12 d.b. per octave below 50 c.p.s 


BASS CONTROL. 


at 50 c.p.s. 


TREBLE CONTROL. 
Continuously variable. 
at 12,000 c¢.p.s. 

HUM LEVEL. 
Referred to full output —73 d.b. 
MAXIMUM POWER OUTPUT. 


In excess of 33 watts. 


Mb habe this ths ai Mecodde ds 


THE 


Stoved gold ioneeeee —> 


50 c.p 
A Petes Mee 


The Following Outstanding Test Figures Include Pre-amplifier and Tone Control Stages 


(Exe. Rumble Filter.) + 1 d.b. 20-20,000 c.p.s. 


Continuously variable + 12 d.b. to — 12 d.b. 


+ 12 d.b. to —6 d.b. 
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3 


Retai! 
Price 


MAINS POWER CONSUMPTION. 
110 watts. 

STABILITY. 

Entirely stable with capacity of 
in parallel with loudspeaker load. 
EFFECTIVE OUTPUT IMPEDANCE. 
0.9 ohms across 15 ohm terminals. 
INPUT IMPEDANCE. 
Both inputs 500k plus 10 pfd. 
NEGATIVE FEEDBACK. 
Total 28 d.b. 
SENSITIVITY. 

Input (1) 20 millivolts for 


08 mfd. 


rated output. 
Input (2) 200 millivolts for rated output. 


q For HIGH SENSITIVITY! 
HIGHEST FIDELITY! 
MAXIMUM RELIABILITY! 
REASONABLE COST! 


‘CONCHORD' 


A HIGH FIDELITY 30 WATT 
INCORPORATING 
PRE-AMPLIFIER AND TONE CONTROLS 


EMPLOYING THE LATEST MULLARD EL34 OUTPUT VALVES 
IN ULTRA LINEAR OPERATION AND HIGH GRADE 
SECTIONALIZED OUTPUT TRANSFORMER 


| HARMONIC DISTORTION. 

0.05°% at 10 watts. 0.1% at 20 watts. 
OUTPUT SOCKETS. 

Provide matchings for 3 ohm and I5 ohm 
loudspeakers. 

EXTERNAL POWER SUPPLY. 

300 v. 30 m/a. 6.3 v. 1.5 a. for radio tuner, 
VALV 
B.V.A. 
GZ34. 
Due to use of Mullard EF86 valves microphony 
is virtually nil. 

As in our extremely successful ‘Diatonic’ 
two individually controlled inputs provide 
mixing facilities for microphone and 
gram, etc., etc. 


Es. 
EF86, EF86, ECC83, EL34, EL34, 


The ‘DIATONIC 


Outputs for 3 and 15 ohm loudspeaker. 


Send S.A.E. for Leaflets. 


Size only 9-7~64in. Weight 12$lb. Power consumption |20 watts 


miniaturization developments to reduce unit size to a minimum. 
Two high impedance input sockets are provided for microphone 
and gram., ete. Each input has its associated vol. control. 

BV.A, valves are employed, ECC83, ECC83, EL84, EL84 ,EZ8I. 


TRADE AND EXPORT ENQUIRIES TO— 


LINEAR PRODUCTS LTD. 


HIGH FIDELITY 10-14 WATT 
ULTRA LINEAR AMPLIFIER 


WITH INTEGRAL PRE-AMP AND TONE CONTROLS 


H.T. and L.T. Supply Point is 
included for a radio tuner 


4 .. y FIGURES INCLUDE 
FREQUENCY RESPONSE. 

+-2 d.b 30-20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT. In excess of 14 
watts. 


RATED OUTPUT 10 
WATTS. 


SENSITIVITY. 

Vol. (1) 22 millivolts for rated 
output. Vol. (2) 220 millivolts 
for rated output. 
TREBLE LIFT 
CONTROL. Continuously 
variable +6 d.b. to —13 d.b 
at 12,000 c.p.s. 

BASS CONTROL. 
Continuously variable +13 


: Linear 


* Diatonic 


For A.C. mains 200-250 v. 50 c.p.s. Or = 
—_ other voltages to order. Chassis finish d.b. to — 18 d.b. at 50 c.p.s. 
- stoved hammered gold, or grey blue. H ARM Nic 
GNS. Attractive cover with chromium carrying DISTORTION. 0.19%, 
handles now available at 17/6. measured at 6 watts. 
Full advantage has been taken of the latest component ium LEVEL. Referred 


to maximum output ~—60d.b. 


NEGATIVE FEEDBACK. 
Total 32 d.b. 


ELECTRON WORKS, 


ALSO AVAILABLE : 


eed emer 


} The L45. A compact High Quality | 
+ 4-5 watt amplifier. 


o 
= Size approx. 6-5-5jin. high. Sensitivity 
is 28 millivolts so that the input socket 
scan be used for either microphone or gram., . 
tape, radio tuner, etc. B.V.A. valves used are 
3 ECC83, EL84, EZ90. Controls are: Vol.,$ 
j Treble and Bass with mains switch. The Tone 
{ controls provide full compensation for long $ 
5 playing records. Output matching for 3 ohm 
loudspeaker. 


© Retail price £5/19/6. 


3 THE LT45 TAPE DECK AMPLIFIER. 
A complete unit (power pack and oscillator 
% incorporated) ready for connection to A.C, 
mains. 3 ohm loudspeaker and practically 
& any make of deck. Negative feedback equali- ¢ 
adjustment by multi-position switch 
{ for 33, 7$ and ISin. per sec. 


} Retail price 12 gns. 

* THE LG3 GRAM AMPLIFIER. Overall 
size 6} x 44 x 24 in. Controls: Vol. and Tone 

$ (with mains switch). Output for 2-3 ohm ® 
loudspeaker. All above for 200-250 v. 50f 


sc.p.s. A.C. mains. 
fot me ee ered, 


a 6 ee 


/ Retail price 55/9. 


Tel,: Leeds 630-126 
(3 lines), Armley, Leeds 
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Modern 


Oscilloscope 


pr 


 seienneter | om — 
~ 


\ 
r 

D 

> 


= 


INPUT 


Practice _ 
ARTIGLES IN. THE | 


The June issue of ELECTRONIC & RADIO ENGINEER contains a JULY ISSUE WILL INCLUDE f 


review of modern practice in general-purpose oscilloscopes. The Thermistors 
. ; nia ‘ , P ‘ A commonsense approach to thermi 
article aims at providing the potential user with information applications with information on ¢ 
: . types of thermistor available and th 
about the performance obtainable, particularly when measure- operating characteristics. A bil 
i : ‘ ; description of thermistor manufactl 
ments of voltage and time are required, together with informa- is also included. 


tion about the type of circuitry currently employed. Bifilar-T Trap 
Some audio-frequency applications @ 
the bifilar-T trap are described, andi 
is shown how the frequency responem 

- a can be modified by the addition 
Original articles by leading authorities are a prominent feature inductors or capacitors to pre 
various useful characteristics. 
of ELECTRONIC & RADIO ENGINEER. Regular readership will ALSO 


: 5 : 7 The unique monthly Abstracts and Re 

keep you in constant touch with progress in the entire field of ences feature compiled by the 
Research Organization of the De 

of Scientific and Industrial Researc! "a 


ELECTRONIC & 
couPOn ToDAy RADIO ENGINEER 


electronics, radio and television. 


TO; ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 


Please enter my name as a subscriber to :— 

ELECTRONIC & RADIO ENGINEER for 12 months 
commencing with the Fuly issue. I enclose remittance £2.9s. 
(U.S.A, and Canada $7.50). 


ADDRESS 


ORDERS CAN ALSO BE PLACED THROUGH ANY 
NEWSAGENT. 


INCLUDE 


pplications ¢ 
cribed, andi 


he Departm 
Lesearch, 


Perfection in miniature 


A stage in the assembly 
of a subminiature 
directly heated beam 
tetrode valve. 


— HANDS, allied to the most modern 
techniques, maintain the high quality of Hivac’s 
Subminiature Valves, Cold Cathode Tubes, Lamps 
and other specialised products. 


THE INCREASING application of these products to automation systems 
and calculating, switching and control circuitry, results in equipment of 
outstanding reliability and accuracy. 


MAY WE provide you with inform- \ A 
ation on the application of our products to 


your equipment ? THE SCIENTIFIC 
VALVE 


Hivae linn 


A member of the Automatic Telephone and Electric Group 


STONEFIELD WAY - SOUTH RUISLIP - MIDDLESEX - ENGLAND 


Telephone: Ruislip 3365 Cables: Hivac, Ruislip. 


32b 


WIRELESS WoRLD JuLy, 1958 


HRedifon — THE WORLD’S LEADING 


introduce the GR.400 


for R/T or ‘CW operation 


Ju 
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ING MANUFACTURERS OF RADIOTELEPHONES 


10 | TRANSISTORISED 
SSB Radiotelephone 


TRANSISTORISED — for reliability, compactness, minimum weight and power 
consumption. 


THIRD METHOD — of SSB eliminates the need for expensive filters and critical 
adjustment. 


SIMPLEX or DUPLEX —the standard model is for Simplex — an additional 
receiver is supplied for Duplex operation. 


COMPATIBLE — for use on single sideband or in conventional double sideband 
networks. 


COMPACT — only 14 ins. deep, for conveniently mounting on desk or table top. 


FULL TROPICAL SPECIFICATION 


Power output : 60 watts P.E.P.. With all the advantages of single sideband, the GR.400 
Frequency range : 2-10 Mc/s. 


Channels : 4 crystal controlled spots is still as simple to operate as an ordinary telephone. 


in any part of the range. The first transistorised radiotelephone, this new model 
Dimensions : 25” x 214” x 14” deep. : i : : 
Power supplies : 100-125v or further enhances the wide range of Redifon radio- 


200-250v AC or 12 or 24v DC. 
Power consumption: 280 VA for 
60 watt output. over the world. 


tclephones — many thousands of which are in use all 


REDIFON LIMITED Radio Communications Division, Broomhill Road, London, $.W.18 


Telephone: Vandyke 7281 A Manufacturing Company in the Rediffusion Group 
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Orthicons 


& Vidicons 


for Television 


ae a . iss Chelmsford, England 
ENGLISH ELECTRIC VALVE (0. LTD. — ee 
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Ten years ago—in collaboration with the Tucker Eyelet Company — 
we designed this tag to overcome the frequent breakages experienced 
on normal self-eyeletting types, and evidence of its accepted excellence 
has been proved by its ever increasing use in the trade. 

By careful attention to details such as this, coupled with specialized 
production techniques, rigid quality control, a design service 

second to none, and—-vital today—cost consciousness, we have 
established our reputation as leading transformer manufacturers 

to the Electrical, Radio and Television industries. Our technical service 
is immediately at your call. Why not make use of it ? 


Take a close look at the quality of 


inchley 


TRANSFORMERS 


HINCHLEY ENGINEERING CO.LTD ~+- DEVIZES + WILTSHIRE - Tel: DEVIZES 573/5 


Cc 


34 


from 
all angles. . this is a fine loudspeaker | ° 


Dust-excluding construction 
Low fund ntal re 


VITAVOX 


WIRELESS WORLD 


Duplex design 

Full range reproduction 
Purpose-built tweeter 
Heavy duty woofer 
Generous magnet design 


Plasticised cone surround 


+ + + > OF OF 
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Du 
VITAVOX 


Smooth cross-over 
Replaceable cone 
Die-cast chassis 


Instrument finish 


+ + >t Ot > OF 


DU120 DUPLEX COAXIAL FULL RANGE LOUDSPEAKER 


Vitavox LIMITED 


Westmoreland Road, London, N.W.9 °« 


Price £19. 10s. Od. 


Telephone: COLindale 8671 


P 


ILy, 1958 JuLty, 1958 WIRELESS WORLD 


Re ROE 
SHIEH RUE Oy ROMbURS 
Sprensns: 


BRAS OLOM SI FRU COERE 
PAS TRL SM AS RAIS ID 


MAIN FEATURES: ‘ 
e Available from 25 Mc/s to 174 Mc/s. 
e F.M. or A.M. simplex or duplex. 
© Low battery drain. 
e Split-channel selectivity. 


Unit chassis construction. 

Up to 6 switch-selected channels. 
Light weight. 

Low cost installation and maintenance. 


The following features are optional : 

Channel spacing:—A.M. Type V: 20, 25, 30 kc/s. Type N: 40, 50, 60 ke/s. 
Type W: 100 kc/s or greater. F.M. Types: 40, 50 or 60 kc/s. 

Public Address and Re-broadcast facility on A.M. Types. 

Fist microphone or telephone handset. 


All Ranger Mobile 
Models are available 
for 6, 12 or 24 


: Mobile Ranger Equipment. Fixed Stations. 
volts power supplies. A. 20 watt F.M. Boot-Mounted Unit G. 20 watt F.M. Fixed Station 
PTC 8201/2. PTC 8701/2. 
B. 15 watt A.M. Boot-Mounted Unit H. 15 watt A.M. Fixed Station 
PTC 2201/2. it PTC 723/4. , 
ese welte fer Suvthar daeilile, Cc. Today Boot-Mounted Unit I. orc me Fixed Station 
D. 5 watt A.M. Boot-Mounted Unit 
- ~ PTC 2101/2. 


| - 10 watt F.M. Dash Mounted Unit 

e ; PTC 8001/2. 
F. 5 watt A.M. Dash Mounted Unit 

PTC 2001/2. 


THE SHORTEST DISTANCE BETWEEN TWO POINTS 


1. | 
1 


; 
ame 


PYE TELECOMMUNIGATIONS LTD., NEWMARKET RD., CAMBRIDGE. Phone: TEVERSHAM 3131, Cables: PYETELECOM CAMBRIDGE 
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Gen TorCe/ 
SILICON 


HAVE A LARGE DISSIPATION 
FOR THEIR SIZE 


ARE SUITABLE FOR HIGH 
TEMPERATURE OPERATION 


HAVE A LOW TEMPERATURE 
CO-EFFICIENT OF VOLTAGE 


ARE SUITABLE FOR USE AS 
REGULATORS, LIMITERS, 
SURGE SUPPRESSORS, 
AND VOLTAGE REFERENCES 


ZENER 
DIODES 


22 SERIES THE FIRST COMPLETE RANGE 
OF CLOSE-TOLERANCE ZENER 
DIODES AVA/LABLE FROM 


PRODUCTION 


, Z2 SERIES ZENER DIODES | 
o a“ +5% Voltage Tolerance | + 10% Voltage Tolerance | -+20°/, Voltage Tolerance 
oa (Red and Green Sleeves) | (Red and Yellow Sleeves) | (Red and Blue Sleeves) 
J NOM. NOM. NOM. 
- a” TYPE VOLTAGE TYPE VOLTAGE TYPE VOLTAGE 
Z2A33 3.3 Z2A3 ; 
Zs - Z2A36 3.6 4 _ 
s Z2A39 3.9 Z2A39 3.9 Z2A33 3.3 
Pa Z2A43 4.3 
os Z2A47 4.7 Z2A47 47 
# Z2AS!1 5.1 Z2A47 47 
Pi Z2A56 5.6 Z2A56 5.6 
Z2A62 6.2 
/ Z2A68 6.8 Z2A68 6.8 Z2A68 68 
i =~ — Z7A82 a2 | Z2Ae2 82 
Z2A91 9.1 Z2A100 10 
| —, = Z2A100 10 
Z2A110 i Z2A120 12 
ACTUAL SIZE Z2A!10 MN me . 
Z2A130 13 Z2A150 15 
Characteristics and ratings of SenTerCel Zener Diodes are given in publication SIL/I03A 


Standard Telephones and Cables Limited | 


Registered Office : Connaught House, Aldwych, London, W.C.2 
RECTIFIER DIVISION 


EDINBURGH WAY - HARLOW 
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II 
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NOM. 
VOLTAGE 


23 
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Solderless wiring devices 


TRADE MARK 


WIRELEss WoRLT 37 


USE 


Close-up of Control Panel 
sub-assembly, illustrating the use 
of Pre-Insulated 
Diamond Grip 
Ring Tongue 
Terminals 


Automation Control Panel 
built by Igranic Electric Company 
Limited for the Ford Motor 
Company Limited, Dagenham 


cnn? o? aM pre pro gun 
gr erie cet an oth 
\' 
» yor” Y on® eur? oe we 


WRITE NOW TO A-MP ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 
London Office: Dept. 15, 60 Kingly Street, W.I. Telephone: REGent 2517-8 and 3681-2-3 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 
* Trade Mark of AMP Incorporated, U.S.A. AP-75 
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High Power 
Transistor 


All illustrations are actual size § 


vere ana now TEX AS 


HAVE THE RANGE... 


Silicon Transistors 
Small Signal 


This range of general purpose transistors is used for high gain, 
low level applications. Special features are :—negligible leakage 
current, a minimum alpha cut-off frequency up to 20 Mc/s, anda 
tetrode series providing 16 db gain at 30 Mc/s. 


Medium Power 


These 4-watt diffused base silicon transistors are ideally suitable 
for output stages in servo amplifiers. A pair in push-pull operation 
provide sufficient power to drive many types of servo motors. 
Two types are available, one with a maximum collector voltage 
of 60, the other of 100; the former is particularly useful for 
operating from 28-volt battery supplies. 


High Power 

Texas high-power transistors permit remarkable miniaturisation 
of power equipment. A collector dissipation of 373 watts, with 
complete reliability, in such a small device, can only be achieved 
by using silicon. Furthermore, these transistors have a typical 
alpha cut-off frequency of 5 Mc/s. 


Silicon Diodes 
Medium Power Rectifiers 


The new Texas diffused silicon technique has brought a funda- 
mental change in semiconductor rectifiers. Peak inverse voltages up 


to 600 are featured in each of two ranges now readily available :—a | 


metal-case rectifier provides a mean rectified current of 750 mA, 
anda glass-seal type provides 400 mA together with a forward to 
reverse current ratio of 2x 10®: 1 


Computer Diodes 

These miniature glass sealed diodes have a maximum recovery 
time of 0.3 micro sec with a forward current rating of 100 mA; 
there are three types with P.I.V. ratings of 50, 100 and 150 volts. 
The capacitance is 2.7 pico-farads at — 10 volts, 1 megacycle. 


Complete data sheets are available on request. 


TEXAS INSTRUMENTS LIMITED 


DALLAS ROAD - BEDFORD - TEL: BEDFORD 68051 - CABLES TEXINLIM BEDFORD 
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E aa: 


high gain, ‘ ee &F6.C. 


le leakage 
c/s, anda 


wal , lion 

1 moll | r 
unction 

lodes 


tor voltage 
useful for | 


aturisation 
watts, with 
ye achieved | 
e a typical 


LOW VOLTAGE TYPES 
| standing thermal properties the same increased rating \ 
ht a funda: | is possible with capacitive or resistive load. The diodes \ Ss X 6 4 1 Ss X 6 4 2 
voltagesup | “° suitable for high temperature operation and have \ Suitable for use as Second Detectors at frequencies of up to 


| 
Although many of the ratings are increased, the price of \ 
| these diodes has been reduced. As a result of the out- \ 


ailable:—a | °xtremely high ratios of forward to reverse resistance. la Reckahe 
of 750 a Fast recovery time computer diodes are in develop- \N 10 Me/s and for the majority of other low pep! ere 
es te | ment. The first of the range to become available is the \ functions. The rectified current rating at 25° C is 300 mA. 
, IC ¢ 


EW78 which is suitable for use up to 100 Mc/s. \ 
\ 


im recovery | HIGH VOLTAGE TYPES 
of 100 mA; 


Suitable for use as H.T. rectifiers in telecommunication 
type power supplies, and for Blocking and Gating functions. 


Typical ratings for resistive or capacitive input 
ad 150 volts. | S X 6 a 3 Ss X 6 4 4 Ss X 6 4 5 circuits at 25°C are given below: — 
egacycle. | 
Pincute Max rectified current (mA) RMS input voltage (V) DC output voltage (V) 
st. Arrangements $X643 SX644 SX645 S$X643 $X644 SX645 $X643 $X644 $X645 
| ——, pieneentininieini = — jiienaaniain 

Half-wave ... eee 280 210 210 64 106 140 90 150 200 

Bi-phase eco ove 560 420 420 640-64 106-0-106 140-0-140 90 150 200 

Bridge eee ooo 560 420 420 128 212 280 180 300 400 


For further information, please write to the G.E.C. Valve & Electronics Department 
THE GENERAL ELECTRIC CO LTD MAGNET HOUSE KINGSWAY LONDON WC2 
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F.M. Signal Generator Type TF 1066A 
is an instrument to remember 


As a mnemonic, William the Conqueror has his uses : he reminds one of that 
history-making Marconi instrument for precision f.m. measurements, the 
F.M. Signal Generator TF 1066, et sic de ceteris. The latest development is 
the TF 1066A. In addition to all the basic characteristics and advantages of 
its predecessor, the TF 1066A provides important extra features such as 
stepped as well as continuously-variable incremental control, exceptional 
frequency stability, fine tuning facilities and a choice or two modulating fre- 
quencies. Its circuit design ensures complete absence of spurious sub- 
multiple outputs. 


BRIEF SPECIFICATION: RANGE: 10 to 470 Mc/s in five bands. ouTPUT: 0-21V 
to 200mV at 50 ohms. INTERNAL MODULATION: f.m., variable up to 100 kc/s 
deviation at 1 or S:kc/s. EXTERNAL MODULATION : 30 c/sto 15 kc/s. INCREMENTAL 
TUNING : +100 ke/s max. with direct calibration valid at all carrier frequencies. 


For further particulars of 
both these 


instruments, 
please write for leaflets 
G126. 


AM & FM SIGNAL GENE 


QUENCY METERS 
RTION METERS 


AA 


fans 
SSION 


<x WS SSS 


MARCONI INSTRUMENTS LTD *« ST. ALBANS * HERTFORDSHIRE - 


London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234 
Leamington Spa. Tel: 1408 


North : 23/25 Station Square, Harrogate. Tel: 67455 
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| TOO’ — When used 
| in conjunction with eq 
| Type TF 1102 
als 
| | 
| tha 
| eng 
| 
| apy 
| | 
| the 
| | 
= 
| AMPLITUDE MODULATOR | 
Type TF 1102 for sinewave, square- “ 
} wave, pulse or picture modulation. 
| Negligible spurious f.m. on 
. | 
ATORS * AUDIO & VIDEO OSCILLATORS 
VOLTMETERS POWER METERS 
FIELD STRENGTH METERS 
AONITORS DEVIATION METERS | 
SPECTRUM & RESPONSE ANALYSERS 
Q METERS & BRIDGES 
TELEPHONE ST. ALBANS 56/6I, 
Midlands : Marconi House, 24 The Parade 
ENT 
TC126 
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switch to Superspeed J 


In buying solder for manufacturing purposes there is only one sound 
principle . . . buy the best. 
Otherwise you are risking the dependability of your products and the 


reputation of your firm. 


Incorporating Enthoven’s 


unique 6-channel stellate core, ; cmmmcnnsmuerneene, 


Um Smee 


Howse too Sing! 


SUPERSPEED is everywhere 
recognised as the most efficient 
cored solder wire for general 
assembly work on radio, television, 
electronic and tele-communication 


equipment. But there is 


also an Enthoven solder product 
that is the best for every other 
engineering and manufacturing 
application. Please write today for 


the new edition of our brochure 


i 
“Enthoven Solder Products” ; 
LATOR ; 
_— —or consult us quite freely By relying on ENTHOVEN for ail your soldering 
odulation. 


’ requirements you are banking on the best known name 
on your particular problems. : ; 
in the industry —a name that represents nearly 150 years 
experience in non-ferrous metals and an incomparable 


record in research and development. 


ENTHOVEN sotoes encovers 


ENTHOVEN SOLDERS LTD., DOMINION BUILDINGS, SOUTH PLACE: LONDON E.C.2. MONarch 0391 


TC126 
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LIST No. 70 ; BIT 


THE tool for Electronic Circuits 
also by 


AIDCOLA, 


(Regd. Trade Mark) 


Soldering Equipment 


SHARP HEAT FOR QUICK 
jointing of transistors, resistors and 
all classes of miniature components 


SUPPLIED IN ALL 
VOLT RANGES 


ADCOLA 
“CONG LIFE”? Bits 
FROM STOCK 


ILLUSTRATED ACTUAL SIZE 


Electrical standards approved in all 
leading countries 


Catalogues of the Adcola patented 
and registered design soldering 
equipment on request from 


Head Office, Sales and Service 


ADCOLA 
PRODUCTS LTD. 
GAUDEN ROAD 

CLAPHAM HIGH ST. 
LONDON, S.W.2 


Telephones :— 
MACaulay 4272 and 3101 


WIRELESS WORLD 


So easy! 
J SY A simple kit ; 


NO HEADACHES 
with this kit of parts. 
Everything you need to 
build an _ acoustically 
perfect loudspeaker is 
here ; including the 
famous Grampian 1255/ 
15 speaker unit, grille 
and working 
All parts are 

finished, 
and __ drilled, 
and 
your 


material 
diagrams. 
accurately 
machined 
only assembly 
polishing to suit 
taste remains to be done. 
Ingeniously designed 
for either a corner or flat 


against the wall, the 
cabinet will enhance 
your room — to. say 
nothing of your listen- 
ing! 


Write for full details of complete cabinet, copy of the 
response curve and information about suitable amplifiers 


today— 


GIRAIMINPTA MY | 


REPRODUCERS 
Makers of High-Quality Sound Equipment 


17 HANWORTH TRADING ESTATE, FELTHAM, Middx 


Telephone Feltham 2657/8. Telegrams: Reamp Feltham 


Jury, 1958 Je 


brings true 
high-fidelity 
within your | 


PRICE of complete kit including 


1255/15 Grampian 
high-fidelity speaker 


£20 


Deferred terms available 
if desired on complete 
kit or speaker and cabinet 
purchased separately. 


The well-known Grampian 1255/15 
high-fidelity speaker unit may be pur- 
chased separately if required. It is a 
12in unit especially designed for use 
with high quality amplifiers. It has 
an extended frequency coverage of 
from 20 to 15.000 c/s with exceptional 
performance over the useful audio 
range. Price of 1255/15 unit only £% 
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/TELCON No G5 “af 


* GEC 4GP1-11 ‘ 
TELCON No 129 i TELCON No M2 
2th CENTURY S4AB-120 } MULLARD TYPE 0G16—~22 
: 20th CENTURY S6RG 110 


TELCON TYPE 130 
2th CENTURY S4AB- 123 MASK SIC 5828 


MASK No SIC 5827 


TELCON TYPE E12 
ETEL TYPE ICPI 

TELCON TYPE M8 
MULLARD DH 3-91 


 TELCON 
MUMETAL SHIELDS 


0b, Cathode Ray lubes 


é 


Saf 
TELCON TYPE £S3” 


> ; 4 / 4 
TELCON No T24 ee r A 4s e 
20th CENTURY S5AB-510 ty J EDISWAN 30 C 3 
TELCON No G17 lathe i, ube MASK No SIC 5965 
GEC SBHP! OU Ke / 4 


TELCON No FI 
FERRANTI 5/61, 6/62 


MASK No SIC 5965 Precision Cathode Ray Tubes demand perfect 

screening. Telcon’s high permeability low-loss 
magnetic alloy MUMETAL has proved in practice 
to be many times more effective for this purpose 
than any other material of equal thickness. 
The Telcon Metals Division is pleased to 
announce that it has now in production a 
standard range of MUMETAL Shields for Cathode 
Ray Tubes of the more popular types made by 
leading manufacturers such as CINTEL, COSSOR, 
DUMONT, EDISON-SWAN, ETEL, FERRANTI, G.E.C., 
MULLARD, and 20th CENTURY ELECTRONICS LTD. 
Details and drawings are available on request. 
Special Shields can be made to customers’ 
specifications. 


Rubber Masks are available from The Standard 


TELCON TYPE 131 


© th CENTURY TYPE KR3‘ * TELCON No MI 


MULLARD DG 7-36 
MASK No SIC 5882 


- including 


| |) MASK No SIC 5827 : 
£20 | [OTHE TUBE IS SUITABLE # 
| | FOR USE UP TO 2000 Mes 


wailable | Insulator Co. Ltd., Camberley, Surrey, for use 
omplete with these Mumetal Shields. 

| cabinet | 

tely. 


an = =1255/15 


TELCON No M3 
nay be pur- MULLARD 0G7-5 and 7-6 SERIES 
ed. It isa | TELCON No MS 
ned for use | MULLARD 0G7-31, 0G7-32 

MASK No SIC 5882 


coverage of 
h exceptional 
iseful audio 


iers. It has | 


“TELCON No ETS 
ETEL SBUPI, SBVPI 
,TELCON No Mil 


nit only £9 MULLARD DH13-97 
; “TELCON TYPE T27 
of the SSAB- 120 
TELCON TYPE 128 
plifiers i i S5AG- 180 
i MASK No SIC 5965 
i TELCON TYPE M13 } 
i MULLARD DH 13-360 
NT } & (SADP1) } » 
\. ~ TELCON TYPE M4 ‘ ices 
MULLARD 0B/0G/DP13-2 TELCON No ET3A ¢. 
SERVICE CV2191 ; ETEL 3AFP1 ; 
ED } MASK No SIC £965 I TELCON TYPE M9 : 
coeemens MULLARD DH 7-91 
nent MASK No SIC 5882; 
THE TELEGRAPH CONSTRUCTION & MAINTENANCE COMPANY LTD 
ip Feltham HEAD OFFICE Mercury House, Theobalds Road, London WC1I. Tel. Holborn 8711 
eS ENQUIRIES to Metals Division, Telcon Works. Manor Royal, Crawley, Sussex Tel. Crawley 1560 
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CITY SALE & EXCHANGE LTD [iiiigseteses 
A FEW SELECTIONS FROM OUR LARGE STOCKS 
NEW EQUIPMENT SECOND HAND EQUIPMENT 


Spectone High Quality 3-speed tape recorder Acoustical corner ribbon loudspeaker in dark 
with meter as level indicator, complete with WEINUE VEREETER CODINCE osic.cscicccececses £45 0 0 
microphone, spare reels and tape .......... 72 gns. R.D. Junior Mark I control unit with tape jacks £6 9 0 
Brenell 3-speed tape deck with rev. counter. £2412 0 Grundig T.K.819 de luxe tape recorder, in new 
Brenell tape amplifier with bass and treble CRUE (icivicss aeiacmoeeaunesh shanncee we £70 0 0 
COMENOIS GIG THABIC CVE. 00s cccesicescesenes 18} gns. Wharfedale SFB/3 loudspeaker system........ £30 0 0 
PVG PAORAICOMIDIMEE ice cccscncvesecsescie 22 gns. Decca corner horn loudspeaker ............ 19 gns. 
Pye HFT 111 AM/FM Tuner, self-powered with Decca Decola radiogram with 3-speed auto- 
tuning indicator, in a really handsome cabinet 35 gns. change gram unit, three 12in. speakers and 
Lenco G.L.56 transcription gram unit with eight waveband radio with pushbutton control £85 0 0 
AFG TINE BOE) CRTESIOBES 6 is 0.0 0:0 s:0.0-5:0 000 65.0 £23 7 0 Pye Black Box record reproducer, 3-speed auto, 
Leak T.L.12. Plus amplifier with Varislope III DEREITUL DODO ojo eic.ccinicise occ vn snccces 29 gns. 
ETE errr eee 33 gns. Wharfedale W15.FS bass unit .........cce0. £15 0 OF } 
Everest console cabinet in walnut veneer to house Leak T.L.10 amplifier and. Point-One pre- 
Re errr eee 16 gns. ERC ETAT Career e Leer eee £22 0 0 
Reflectograph three-head tape mechanism...... £36 0 0 R.D. Baby de luxe amplifier and control unit .. £14 0 0 
R.D. Junior amplifier and control unit Mark II £28 0 0 Collaro 2010 transcription unit with transcrip- 
Ro. MMteMINe PM UNI occ cccecccccceese £2417 0 tion pickup and diamond L.P. stylus........ £18 0 0 
R.D. Senior cabinet to house tape deck, tran- Goodmans Audiom 60 12in. bass speaker ... £710 0 
scription motor and tuner unit ............ £35 0 0 Sound Sales A/M tuner with variable selectivity £8 0 OF} 
Wharfedale SFB/3 free-standing speaker system £39 10 0 RCA Orthophinic amplifier and control unit.. £32 0 07 | 
Lowther P.W.2 cormerhorn se... ... 2. ce ee eee £3410 0O Lowther FM tuner with magic eye, very sensitive £15 0 0 | 
Lowther P.M.6 pressure unit for use in above BSR 3-speed auto change gram unit .......... £6 0 0 
MMI scorch whoa -.8 S arhe ei bibrecp ha bik diasa:) ook 16 gns. 
° EASY PAYMENT TERMS ARRANGED ON ORDERS | | 
PART EXCHANGE IS OUR SPECIALITY OF £15. i 


93-94 FLEET STREET, LONDON, E.C.4 Phone: FlEet St. 9391/2 


aA | 
Ts 4 


Me who have a range 


of 1000 NEW TYPES 


(Materiel Technique y "ai 
= ll” A ay», 


Industriel) Wy 
Vip f he, 


A 


Delivery 14-27 7 days 
for most types 
* Operating from 1 Milliwatt to 
1 Kilowatt with up to 96 change- 
overs at 10 amps. per contact. 


Sten gerne ee 


* Most models can be fitted with dust covers or her- 
metically sealed. 


* Range includes certain models hermetically sealed, 
all metal gas filled with glass base, and built-in ad- 
justable thermal delay. 


* Post Office types 3000 and 600 relays of our own 
manufacture to specification. Guaranteed to 
full A.I.D. and I.E.M.E. standards. 


Sole concessionaires for U.K. and Dominions on behalf of M.T.1. 


L. E. SIMMONDS LTD.” 


5 BYRON ROAD, HARROW, MIDDLESEX. Telephone: HARrow 7797/9 


(Manufacturers and Trade enquiries only) 
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WY 
° 66 99 
| Ges “MULTICON” PLUGS AND SOCKETS 
Ay ‘NY 
Tas 
The full range consists of 2, 4, 6, 8, 10, 12, 18, 
24 and 33-pole sizes. Illustrated is the 24-pole size. 
Working voltage: 1,000 volts D.C. or A.C. (peak) or 
: 500 volts D.C. or A.C. (peak) in tropical use. 
— Current rating: 5 amps. D.C. or A.C. (R.M.S.) per contact. 
£6 001) Average contact resistance: below 0'002 ohms. 
70 0 0 | 
30 0 0 
9 gns. 
Metal flanges moulded Into the body to 
85 0 0 ensure flush mounting and to avoid 
alignment difficulties. 
9 gns 
15 0 Terminal numbering moulded into plug 
and socket bodies to facilitate wiring 
ae 8 0 | and cableform testing. 
14 0 0 
18 0 0 Single-piece nylon-filled body 
£710 0 mouldings provide high Insulation and 
£8 0 0 tracking resistance. 
32 0 0 
15 0 OF} Large pin locator contact facilitates 
£6 0 0 engagement, especially in unitor appli- 
YRDERS | | cations. 
Optional vibration-proof retaining 
blades to secure the unit to panei or 
chassis. 
1/2 
pe Four distance pips keep mating faces 


apart and eliminate moisture traps 
between plug and socket faces. 


Socket clips have split IImbs with four 
areas in contact with each plug blade 
ensuring absolute reliability of contact. 


Earthing of plug er socket ‘covers is 
achieved by either: 


internal connecting link from a contact 
to cover, OR 


rivetted earth tag to outside of cover. 


British Patent 700999 


24 POLE PLUG 
AND SOCKET 


Write for full catalogue from 


sms Painton&Co. Ltd. 


ies pee KINGSTHORPE NORTHAMPTON 
Tel: 32354-5-6 Telegrams: ‘Ceil, Northampton’ 
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INTRODUCING THE COMBINED POWER PACK AND AMPLIFIER FOR THE 
‘*MAXI-Q” PRE-SET OR VARIABLE F.M. TUNER WHICH NOW OFFERS YOU 
A COMPLETE RECEIVER 


Full constructional details, point-to-point wiring diagrams 
and alignment instructions for building the ‘*MAXI-Q” 
COMBINED POWER PACK AND AMPLIFIER, 
PRE-SET F.M. TUNER and also the VARIABLE 
TUNED version are given in Technical Bulletin DTB.8, 


1/6. 

POWER PACK AND AMPLIFIER. This unit consists 
of Mains Transformer, EZ80 and ECL82 valves, Volume 
Control complete with mains on/off switch and is housed 
in a gold-finished case. Power supplies available for any 
tuner—Heater 1.5 amps at 6.3V H.T. from 220 V. at 

50 mA to 265V. at 20 mA. 
The unit is available completely wired and ready for use | 
at £5/10/-, plus 2/6 carriage or available in kit form at 


£5. 
PRE-SET F.M. TUNER. Completely punched chassis, 
screens and bronze-finished cover, 19/-. Station Indicator 
Plate, 1/1. Three-position switch, 4/3. Station Condenser 
/ Trimmers, 3-9 pF, 2/-. 
V.H.E/EM. PRE-SET TUNER RATIO DISCRIMINATOR TRANSFORMER. RDT 
CASE DEER ONS — 1/10. 7 Mc/s. Secondary winding of bifilar construction, 
65/8 x si/e°Xx si/4 iron dust core tuning, polystyrene former, silver mica 
condensers. Can size liin. sq. xX 2sin. high, 12/6. 
I.F. TRANSFORMER, IFT.11/10.7 Mc/s. Miniature I.F. of nominal fre- 
uency 10.7 Mc/s. The ‘‘ Q” of each winding is 90 and the coupling critical. Can size 13/16in. sq. = 1fin. high, 6/6. 
OILS, TYPE L1, Tl and T2. Specially designed for use in this unit, are wound on polystyrene formers complete with iron 
dust core tuning, 3/11 each. 
THE ‘“ MAXI-Q ” PRE-SET F.M. TUNER is available completely wired, assembled, valved and housed in a sturdily 
made gold-finished cover at £8/11/5, plus £3/8/7 P.T. £12 (carriage 3/-). 
VARIABLE F.M. TUNER completely assembled at £7/17/2, plus £3/2/10 P.T. = £11 (carriage 3/-). 
GENERAL CATALOGUE covering technical information on full range of components, 1/-, post free. 
TRADING TERMS for direct postal orders, c.w.o., plus appropriate postal charge. Please send S.A.E. with all enquiries. 


POWER PACK & AMPLIFIER 
CASE, DIMENSIONS— 
65/e"x 4i/e"x 51/4 


i 
VOLUME & 
MAINS ON/OFF 


| WORKS HOLIDAY—GOODS CANNOT BE DESPATCHED FROM 26.7.58 to 10.8.58. 


DENCO (CLACTON) LTD., (Dept. W.W.) 357/9 Old Road, Clacton-on-Sea, Essex 


% No cover and cable clamp worries. We connect your cable to plug or | 
socket and pot the assembly in polythene. y+ 18 connections in less than 
1 inch diameter. 4 Standard B9A valveholder mounting. 4 Nylon loaded 
P.F. mouldings. x Cadmium plated or gold plated pins and contacts. 


Send for full details to:— 


THE MCMURDO INSTRUMENT co. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 3401 
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os scintillating sound 
-O” There are more features in the new Simon SP.4 
aaa than have ever before been gathered into any 
PB.8, portable tape recorder. Exclusive to the SP.4 
— is the Simon Automatic Deck, fully 
mae ‘push-button-controlled’ and incorporating 
V. at automatic tape reversal. A 10-watt ultra-linear 
Agen amplifier adds to the technical excellence 
oom which is matched by elegant styling, and made 
ceva even more attractive by a price that 
2DT completely belies the outstanding performance. 
pe If you really appreciate first-class recorded sound, 
— | you will be thrilled to hear the Simon SP.4. 
‘ The lid is detachable. 
} iron Both case and lid are covered 
rdily incorporating the new Simon fully automatic tape deck pra e te 
and these exclusive features: Styling: Peter Bell, M.S.I.A. 
iries. 
AUTOMATIC TAPE REVERSAL without button pressing or spool 
transposing 
3-WAY MIXING FACILITIES on both record and playback 
10 WATTS OUTPUT from ultra-linear push-pull amplifier 


PUSH-PULL OSCILLATOR reduces noise and hum to minimum 

BASS AND TREBLE LIFT AND CUT with independent controls 

ERASE RECORD ‘safety button’ 

SYNCHRONOUS MOTOR mains frequency controlled for accurate speed 
ACCURATE TAPE POSITION INDICATOR based on linear tape scale 
CATHODE RAY MAGIC EYE for ‘pin-point’ modulation 
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| high fidelity TAPE RECORDER 


Send this coupon NOW for literature on the Simon SP.4 


CADENZA | | 
| Hibes micosenane | TO SIMON SOUND SERVICE LTD. GNS | 
. ... to do justice to the | 46-50 George Street, Portman Square, London, W.1. | 
Tate »Anlre 7 Lp 
an excellence of the SP'4. | Please send me literature on the Simon SP.4 My nearest dealer is: | 
ded Dual impedance head, | 
output sensibly flat | NAME NAME 
between 50-12.000 cps. | | 
In handsome presentation | ADDRESS ee Oe ey ee ADDRESS __ | 
case, head only or with | 
tripod desk stand. | a ee eee eee . 7 
3401 L eee ae here awe 
MPCI9 ee ee ee —— TA 296 
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Armstrong A10 


MARK Ili 


HIGH FIDELITY AMPLIFIER & PRE-AMPLIFIER CONTROL UNIT 


ra 


BRIEF SPECIFICATION: Output: 10 watts rated; 20 watts peak 
Frequency Response: 10-100,000 c.p s., within I1dB 15-30,000 c.p.s. Distortion: 
less than 0.19%. Damping Factor: 40. Hum Level: Better than 80dB down. 
NFB: 3 loop, main overall loop 28dB Sensitivity: BMV (Gram input A) 
for 10 watts. Spare Power Supplies: 320v, 45mA and 6.3v, 2A. Valves: 
Pre-Amp ECC83, EF86. Amplifier GZ34, ECC85, EF86, 2 x EL34’s. Controls: 
1. INPUT—Mic, Radio, Tape, Gram (in conjunction with 4 position pick-up 
matching selector). 2. EQUALISER—6 position. 3. FILTER—6 position. 
4&5. BASS & TREBLE (both life & cut 15dB). 6. VOLUME. 

Tape Output Socket on rear of Control Unit. 


Sound Value for only £32 complete 


Matching VHF Tuner—FM61—£22/1/0. 


AVAILABLE FROM LEADING HIGH FIDELITY DEALERS THROUGHOUT THE COUNTRY 


Write for free descriptive literature and 


independent techecal eecw to” Armstrong Amplifiers Ltd., warcrersrd., HOLLOWAY, LONDON, NJ 


) Another “Winner’’ for Garrard | 


THE HIGH QUALITY R.C.88/4 RECORD CHANGER 


FEATURES : Will play automatically any number of records up to 
eight of any one of the following types at each loading: 10” or 12” 
at 78 r.p.m.; 7”, 10” or 12” at 33-1/3 r.p.m.; 7” at 45 r.p.m. 
Manual control for playing records singly. . 
records spindles, one stepped to play records automatically, the 


. Supplied with two 


other a short spindle together with a centre hole adaptor for 


playing records manually. A large record spindle Type LRS3 for playing 7” 45 r.p.m. 
large centre hole records is available as an optional extra. .. Well proved design of record 
platform. . . Intermediate Drive Wheel Automatically retracts when changer switches 
off, also during speed change. .. Automatically switches off when last record has played. 
. Adjustment for pickup stylus pressure. . . Aluminium die cast pickup arm incor- 
porating the Garrard plug-in pickup feature, facilitates the choice of a wide range of 
pickups. . . Fitted with pickup muting switch. . . A.C. Model, dual voltage range 
100-130 and 200- 250 volts. 50 or 60 cycles according to the size of motor pulley fitted. 
. Universal Model R.C.88U, 100-130 and 200-250 volts D.C. and A.C. 25/100 cycles. 

. . D.C. mains and battery models also available. . . Overall size of record changer 153” 
long x 13}” back to front and 5?” above and 3%” below top of motor board, with Uni- 
versal or D.C. models an extra depth of 2” is necessary. .. Weight complete, 13 Ibs. 


LQ ariard 


An illustrated catalogue of the whole 


Garrard range is available on request. 


AUDIO PERFECTION 


THE GARRARD ENGINEERING & MANUFACTURING CO. LTD., SWINDON, WILTSHIRE 
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main © TRANSISTOR TESTER 


ts peak 
stortion: 
B down. bs ' . . : : 2 
nput A) With the L2642 design engineers can check instantly : 
Valves: 4 the characteristics of transistors and establish their SPECIFICATION 
Controls: 3 working parameters. Current gain (a’) 
pick-up ; Ranges 4 accuracy + 7% 
rosition. * Current Gain (o’) in grounded emitter Collector voltage 0-30V 
js connection. Collector Current max. 2.5A at low voltage. 
: 200mA at 30V 
4 
x 7 > 4 4 Leakage current (I’c(0)) 
; * Collector current (I’c(0) ) with zero base eae calees BNW ceeew + 7% 
current. c 
; ollector turnover voltage 
a 300-2! OV 40 to 60 
y 7 . Mains input 2 50V 40 to 60 c/s. 
INTRY * Collector turnover voltage Consumption approximately |5W. 
| i 
a 
IDON, N.7 
desi f transistorised equipment 
j 
rd a The L280 is the first mains operated power source SPECIFICATION 
‘ ‘ developed specifically for use with transistors. D.C. output voltage 0-30V continuously variable 
4 bs , . H " Output current O-1A. Output voltage variations <80mV 
: It provides designers with the most convenient over complete range 
= q * F Regulation < 60mV for mains input fluctuations of 
3ER is source of power for transistors yet developed. + 10V, <200mV for ambient temperature 
nee oe fluctuations 20-50°C 
a bas : R 1 milli d 
12” %* Transistorised—for long life Output resistance < (0.081) at D.C. 
ll ee < 0.21) all frequencies up to 100k/cs 
two i _— lati Residual ripple ImV under worst conditions 
‘te * Mains operated —obviating battery troubles medeatnttene ae 
for ae mains 2 a Se. ed = 250V. A.C. 
, hi = H 5 ains input 4 _s SOV 40 to 60 c/s. 
* Fully stabilised —against load and input Contnaiaainn ananassae anes 
fluctuations 
= UNIQUE TRANSISTOR 
é@ . 7 : 
| POWER SOURCE 
TSHIRE A Company of the Mullard Group 


Mullard House - Torrington Place 
MULLARD EQUIPMENT LIMITED = conaon . w.c.1 - Tel: LANgham 6633 
‘) ME62Ib 
eg 
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chanjcal speed change without braking 
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We make no extravagant claims for 
Connoisseur products, all we ask is 


ege é that you listen to them and judge 
for yourself. They are not cheap but 


then the best never is. Look at the 
SOUND PRODUCTS 


specifications. 


N 


gr Variable 3-speed Gramophone Motor 


provides 4% variation at all speeds. Synchro- 

ndus motor is virtually vibrationless. Main Pramas 
spine Sruns in phosphor bronze bearings. 
Turtable is full 12” lathe turned from non- 
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Connoisseur Pick-up 
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With three interchangeable heads for mi 
groove, standard and older records, availa 
with Diamond or Sapphire Stylus. 

Frequency range 25-20,000 cps +- 2 dB’s, 
ohms Model gives 15 M.V. output from 
average LP disc; 25 M.V. from a stand 
78 rpm recording. 
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@ 20 Amplifier and Pre-amplifier 
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Both wnitsseté built to the highest electrical 


and mechanical standards and incorporate the 
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latest developments in Audio technique. High 


2 EOS 


——s 


Power output allows the reproduction of peak 


passages without overload or distortion. 


Ein Le PeREnNY PTET 


Send for descriptive leaflets 
L467 yi Y Well Green Lane, 


, go Shag 
A. R. SUGDEN & CO (Engineers) LIMITED 


See our list of overseas agents on page 60. 
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for your 


merican Type 
Valves 


More and more the world’s governments . . . se 
makers . . laboratories are standardizing on American 
types, valves which are obtainable anywhere in the 
world, valves which you can get from BRIMAR with 

expending dollars. 
BRIMAR valves are readit 

available everywhere 

and with their 
manship, precision of 
manufacture, are 
amongst the finest 
obtainable. 
Efficient ... reliable... robust .. . BRIMARgVALVESjare chosen 
for radio and electronic equipments in the fighting services and 
throughout industry. Their rugged dependability can contribute 
so much to your own products. 


BRIMAR everywhere — _ 


—_ the Valve of Vedlue 
BR MAR RADIO VALVES 


Srondard Telephones and Cables Limited) FOOTSCRAY, SIDCUP, KENT, ENGLAND. 
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2-5 kW 
channelised 
transmitter 


The versatility and reliability 
of this new, tropicalised transmitter 
make it eminently suitable 
for h.f. en-route, ground-to-air 
services and point-to-point 
communication networks. 
The GFT.560/2 is of unit 
construction and consists of 
three basic cabinets —r.f. unit, 
modulator unit and power 
supply units— which can be used 
in combination for multi- 
frequency working and a 
number of types of emission. 
There are ancillary units 
available that permit remote 
control of the transmitter over 
telephone circuits. 


* 


Frequency Range 1.5 to 30 Mc/s. 
Frequency Stability to 
Atlantic City 1947 standards. 
Power Output 3kW. c.w., 
2kW. m.c.w. or r/t. 

Types of Emission, c.w., m.c.w., 
telephony, frequency shift 
(with external keying unit), 
Al, A2, A3, FI. 

Output Impedance 600 ohms 
balanced. 


Power Supply 400V. 50-60 c/s 3-phase. 


MULLARD EQUIPMENT 
LIMITED 


A Company of the Mullard Group 


Mullard House, Torrington Place 
London, W.C.1 Tel: LANgham 6633 
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No transformer needed for the penci!- 
sized ‘PRECISION’ soldering iron. 
Model C.240 works direct off the 
mains and is fitted with 3-core lead. 
Flash tested at 900 volts A.C. The 
interchangeable bits (4 sizes to fit model 
C.240) are easy to remove, even after 


many weeks of soldering. All models 


have insulated elements and are 
eminently suitable for transistor work. 


VOLTAGE | WATTAGE | STANDARD] ALTERNATIVE 
BIT BIT 


6 
12-13 
22-26 
26-30 
6 
12-13 
22-26 
26-30 
48-52 
110-120 
120-130 
210-230 
230-240 


aaa ae Sho ORD 


ie ; 
3/32” 3/32” 5/32” 3,16” Heavy 
24mm 24mm 40mm 48mm 48mm Duty 


® Non-slip handle with thermal airgap. No.1 No.2 No.3 No.4 No.5 
® Replaceable bits are heavily nickel plated. 


* Complete weight less than one ounce. 


® Short shaft and correct balance give precise control. 

® Highly flexible light-weight lead, easily replaceable. 

* Clamp on lead removes all strain from connections. 

® Fully insulated elements ensure complete protection. 

* Complete safety provided by earth connection and rigorous testing. 

* Replaceable elements sealed in shock absorber mounting for reliability. 


Transformers Model LV6 Input 230/250V. Output 6V. 
available Model LV12 Input 230/250V. Output 12 & 24V. 


A.N.T.E.X LTD., 3 TOWER HILL, LONDON, E.C.3. Telephone ROYAL 4439, Cables ANTEXLIM, LONDON. 
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TAKE YOUR PICK 


Our wide range of capacitors, incorporating all the latest 
developments, are described fully in these new leaflets ... 


Y\_SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity | 

values and working voltages in more compact 

designs, specially suited to ultra modern 
equipment :— 


\__ PHOTO-FLASH EQUIPMENT ¢ DEAF AIDS 
oe PRIVATE TELEPHONE INSTALLATIONS 
’ i AMFLIFIERS * D.C. FOWER UNITS 
oe” TRANSISTOR EQUIPMENT 
MAGNETISATION 

EQUIPMENT 
TEST GEAR 


NE 


ELECTROLYTIC 
CAPACITORS 


Condenser Specialists for over 20 years. 


Si 
DALY (Condensers) LTD., WEST LODGE WORKS, ~~ 
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 


LEEVERS RICH 


MAGNETIC TAPE 
RECORDER 
SERIES E 


An A.C. operated heavy- 
duty magnetic tape recorder for 
studio, industrial and scientific applications, 
where the utmost freedom from all forms of 
signal distortion is called for. Available in port- 
able or rack-mounting form. application. 


Standard models for high quality audio work, The Series E mech- é 
such as master recordings, radio and TV material. anism embodies a two-speed | 
Special versions for such purposes as recording synchronous motor capstan drive as standard, | 
ultra-sonic phenomena, stereo recording, and but will accommodate alternative capstan units \ ao 


multi-channel instrumentation. A plug-in amplifier of the servo type, giving wide speed range or | Su 
system is available covering a wide field of extreme accuracy of linear speed over long periods. Hig 


LEEVERS-RICH EQUIPMENT LTD. 


78B Hampstead Road, London, N.W. | EUSton 1481! Bo 
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variable voltage 
Transistorised power unit 


obtainable on request. 


@ Output 6-14 volts, 0-1 Amp. 
@ Stabilisation factor 600. 


at a reasonable price-£359 


In the DC.65, SERVOMEX production techniques combine with 
semi-conductor circuits to give a faster control and a lower price. 
This unobjectionable result is described in data sheet DC.65 


@ Output resistance <15mQ. 
@ Response time < /00,S. 


Price £39 delivered in U.K. 


‘build up complex control systems with Baja 4el ui < 


| With the aid of these three basic Servomex units, servo-control systems can be assembled by the user 


Armature 
Supply Unit A.S. 69 


| High impedance source for feeding 
the armature of D.C. Servo motors 

} Using the ‘‘ constant current ” tech- 
Mique. Nominal output 0.48 or 
0.35 amps. Suitable for 105-250 
volts A.C., 45-65 c/s. 


to meet his own specialised requirements. 


H.T. Unit D.C.68 


A general purpose anode and heater 
supply unit giving 250-350 volts 
D.C. at 0-150mA and 85 volts D.C. 
for a voltage reference, both highly 
stabilised. Three unstabilised 6.3 
volts A.C. outputs. For 105 to 250 
volts A.C., 45/65 c/s. 


Servo Amplifier S.A.61 

High gain D.C. amplifier for driving 
standard 80 mA field windings. 
Can be powered by D.C. 68 or any 
other conventional H.T. unit. 


Balanced circuit throughout to 
reduce drift. Gain 2 amperes per 
volt. 


| Servomex Controls Limited, Crowborough Hill, Jarvis Brook, Sussex. Tel: Crowborough 1247 
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FLEXIBLE SHAFTING 


HOR REMOTE CONTROL of ELECTRONIC EQUIPMENT | 


® RADIO TUNING Flexible Shafts give freedom in design because 
® INSTRUMENT CONTROL they can be run between any two parts and 
® COMPONENT COUPLING eliminate alignment problems. 


The S. S. White Company produce Remote 
e Control Shafts to meet any requirement. 
co. OF GREAT BRITAIN LTD. 
INDUSTRIAL DIVISIoNm 


Britannia Works, 25-31 St. Pancras Way, London, N.W.1 
Telephone: EUSton 5393 R.C.1 


High quality material and dimen- 
liers CERAMICS sional precision are attributes of 
Bullers die-pressed products. 
FOR IND USTR Y Prompt delivery at competitive 


prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 


for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


MILTON + STOKE-ON-TRENT * STAFFS 
Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 


Ironworks: TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: Tipton 169! Phone: MANsion House 9971 
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Specification 


BRIDGE ONLY: 
Capacitance: 0.0002 pF to 10 uF 
in 7 ranges. Accuracy +}%. 
Conductance: 0-+ 100 mmho 
in 7 ranges. Inductance: 
1mH to infinity in 
7 ranges. Measuring 
Frequency: 10,000 radians/sec, 
(1592 c/s.) Power Supply: 
110/115 and 200/250 V 40/60 c/s. 
Dimensions: 17” x 7” x 114” 
high. Weight: 25 lbs. approx. 


WITH LOW IMPEDANCE 
ADAPTOR: 
Capacitance: 1uF—100,000uF 
in 4 ranges. Resistance: 
0-1009 in 4 ranges: Discrimi- 
nation on lowest range 50u.Q. 
Inductance: 0-10 mH in 4 
ranges. Discrimination on 
lowest range 5myzH. 
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KERR UNIVERSAL BRIDGE B.221 
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4 
WAYNE KERP. UNIVERSAL BRIDGE B27) 


CAPACITANCE 


50 MICRO-OHMS TO 10,000 MEGOHMS .0002 PICOFARAD 
TO 100,000 MICROFARADS, 5 MILLIMICROHENRIES TO INFINITY 


Accuracy to 0.25% is achieved with complete stability. © Two decades and 
a continuously variable control indicate independently the resistive and 


reactive terms to four significant figures. 


@ Adaptors for measurement of 


conductivity, dielectric constant and loss factor of solids and liquids. 


The B.221 is a highly accurate trans- 
formerratioarm bridge of very advanced 
design. It provides facilities for the two, 
three, or four-terminal measurement of 
impedance or transfer admittance over 
an extremely wide range at an operat- 
ing frequency of 10,000 radians/sec, 
(1592 c/s). 

Measurement is unaffected by the 


situ measurement. A novel mechanism 
automatically displays the cyphers, 
decimals and units of measurement. 
This gives direct reading and avoids 
any confusion which might be caused 
by the large multiplying factors in- 
volved. 

The basic range of the instrument 
covers impedances from 10,000 megohms 


PRICES: 
Bridge giee tuned Impedance impedance of the test leads, which can _ to 10 ohms and this is extended to 50 
; Adaptor £25 therefore be ofany length. Consequently micro-ohms by the use of the Low Im- 


the instrument is ideally suitable for 
the determination of temperature co- 
efficient of components under test 
conditions or, in fact, any remote in 


pedance Adaptor. Other adaptors have 
been designed for measurement of con- 
ductivity, dielectric constant and loss 
factor of solids and liquids. 


WAYNE 


Admittance Bridge Type B.901 


An extremely stable transformer 
ratio-arm bridge designed for 
unbalanced measurements on 

aerials, feeders, cables and 

components at frequencies 

between 50 and 250 Mc/s. 
Price £175 


Inductance Meter Type M.149 


A small portable 
instrument designed 
for the simple and 
direct measurement of 
inductance values 
between 0.05 »H and 100mH. 
Price £65. 


THE WAYNE KERR LABORATORIES LIMITED, ROEBUCK ROAD, CHESSINGTON, SURREY. TELEPHONE: LOWER HOOK 1131 


54 


EYELETTING and 
PUNCHING MACHINES 


Tel.: EUSton 1477 (3 lines) 


OoO0O0000 000000 
oO 


> Phoenix: 


O00000 000000 


foe) 


Autophoenix No. 6. A new and improved 
treadle-operated machine for the automatic 
insertion and closing of eyelets in either flat 
or formed work in metals, plastics, fabrics, 
etc. The deep throat, high vertical gap and 
projecting base make this machine adaptable 
for eyeletting radio chassis, cylindrical 
shells, spinnings, mouldings, etc. 


We manufacture a very full range of hand and auto- 
matic Eyeletting and Piercing Machines. 
illustrated brochure to W.W. 


HUNTON LTD. 


PHOENIX WORKS, 114-116 EUSTON ROAD, 


LONDON, N.W.1 


light 


Write for 


Grams.: Untonexh, London 
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[CABINET 


FOR ANY EQUIPMENT 
WE MAKE CABINETS TO YOUR SPECIFICATION 
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SS een + 


< 

THE CONTINENTAL | 
This 
the latest in our range de- 
signed in the continental | 
style, 
and 

mahogany veneers 
able medium, 
gloss or contemporary finish 


“THE BUREAU 


This popular bureau 


i. 

LA - Me cabinet is veneered with 
igor WY, the finest selected Wal- 
/ A HY, 


x 


nut and beautifully 
polished in a medium 
shade Designed to 
accommodate almost any 


of the many units we 
have available and to 
give generous storage 


compartments, 
WALNUT £16° 16-0 
NATURAL OAK £18.18.0 


f 


elegant Cabinet is j 


solidly constructed 
finished in selected 
Avail- 


light, high 9) 


“PRELUDE ” 


This most attractive cabinet has 
been designed to utilise natural 
acoustic properties of the walls, 
and is ideal where space saving 
is a consideration. 

Will take 8in. or 10in. speaker 
unit with provision for Tweeter 
Unit (12in. speaker cabinet also 


available) 
£10 .10.0 


Packed Flat. 


THE SERENADE 


Veneered 


selected walnut, 
fully polished to a med- 


jum shade; 
tive cabinet 


storage space, with board 
sliding out smoothly on 
metal rollers. 

cabinet can be 


This 
fitted with 


latest Hi-Fi Units. 


£12. 


finest 
beauti- 


with 
this attrac- 


has generous 


any of the 


19.6 


‘TYGRAM ’ 

This smart-looking cabinet is 
available with or without legs, 
Can accommodate any type of 


WE ALSO CARRY 


A LARGE RANGE OF 


EQUIPMENT 
See Page 80 


turntable (including transcription 
or autochanger units). 

The unit also accommodates any 
type of amplifier, plus most radio 


gns. 
£7.14.0 


without legs 


We supply all units and can fit any cabinets 
with the latest Hi-Fi amplifiers, tuners, 
transcription units, record changers, speakers, 
etc., all available on easy H.P. terms. Send for 
our new comprehensive illustrated catalogue. 


THE REGENT 
This superb cabinet 
can accommodate 
almost any com- 
bination of Radio- 
Feeder Unit, Amp- 
lifier Control Unit. 
Motor Unit and 
Loudspeaker 


System. There is 
adequate storage 
space. Veneered 


with finest selected 
walnut andpolished. 
Has a pneumatic 
lid and ball bearing 
castors. 


THE CONTEMPORARY 


This beautifully made cabinet 
is oak veneered with maho- 
gany interior and is waxed 
finished. Available in any 
shade to order at slightly 
extra cost. 

This cabinet can be fitted 
with any of the latest Hi-Fi 
Units. £10.15.0 


LEWIS RADIO 


120 (Dept. WW758) GREEN LANES, PALMERS GREEN (Nr. Cock), LONDON N.13. 


Telephone: BOWes Park 1155/6 
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NERA Projection Screens. 
For cine or T.V. Acti- 
vated curved aluminium 
to reflect light from a 
controlled angle. High 
contrast ratios under nor- 
mal room lighting. In 
robust wooden frames for 
wall mounting 30in. x 
22in., 40in. x 30in. and 
48in. x 36in. or to order. 


If it’s Eleetronie ... 


_ and you want it Designed and Developed or Produced * 


| to your specification 
Consult AM-LTD 


Compact Stabilised 
High Voltage Supply. 
Safe and reliable supply 
for photo-multiplier cells 
and cathode ray tubes. P,A.M. LTD Electronics Depart- 
Variable output between 
0-1250 v. D.C. at 250 
= microamps. Size: 6in. x ment combines the technique of 
(ecece eee 4in. x 3in. 


several companies, long-estab- 


lished in the Electronic field, with 


These are typical 
examples from our the extensive modern production 
range of miniature 

Transistor Transformers 

suitable for 180mW out- resources of P.A.M. LTD. 

put. Both driver and 
output types are shown. 
Dimensions are 1}}in. x 


Examples of recent work are illustrated. 


>ORARY in. x fin. 

tyrone Enquiries are invited for 

i — the manufacture of quan- 
t slightly — tities of transformers to 
— = individual requirements. 
he le 

test Hi-Fi —— ——— 

0.15.0 — . 


P.A.M. LIMITED, 
Electronics Department, 
MERROW, GUILDFORD, SURREY 


R.F., E.H.T. Unit. A safe, 


nD. high voltage unit Telephone: Guildford 2211. 

specially designed to meet 

the need for a reliable One of the group of companies in the 
source of supply for Tele- Southern Areas Electric Corporation Ltd. 
vision C.R. Tubes. Also 

satisfactory for flash test- 

ing where a D.C. supply *Whichever stage of the struggle you've 
is necessary. reached, we can save you time and 


trouble—maybe money too—write or 
‘phone without delay. 
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“YOU CAN RELY ON US 


Stockists of all Radio and Electronic components for 
manufacturers, laboratories, Educational authorities 
and the amateur 


THE NEW AVO MULTIMINOR 


Price £9.10.0 Leather Case 32/6 
or 9 payments of 23/3 
or Deposit 63/4 and 6 payments of 22/2 


COSSOR 3v 3W Hi-Fi Amplifier Kit 
Complete with twin speakers 
Beautifully kitted and printed circuit. 


£9.15.0 or Deposit 65/- and 6 months at 23/4 
or Deposit 23/10 and 8 months at 23/10 


ALL OTHER AVO INSTRUMENTS IN STOCK 


RapdIo SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5 Telephone : EAL. 5737 


Next to South Ealing Tube (TURN LEFT) 9 to 6 pm. Wednesday | o'clock 


£E L E c TRONIC- 
» MINIA TURE 


~ COMPONENTS 


TRANSFORMERS 
POTENTIOMETERS 
EARPHONES 
SOCKETS 
SWITCHES 


Sole Manufacturers and Exporters: 

ARDENTE ACOUSTIC LABORATORIES LTD. 8-12 MINERVA ROAD, 

NORTH ACTON, LONDON, NWIO Telephone: ELGar 3923 Suppliers of 
components and hearing aids to the Government and manufacturers all over the world 
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High Sensitivity 
General Purpose 
Instrument Tube 


3AFPI 


The 3AFP1 is an inexpensive 23-inch instrument tube 
with an unusually high sensitivity. A drive of only 
50 volts on the Y-plates will give full screen deflection 
thus materially simplifying the design of deflection 
amplifiers and making possible simple equipment 
which will operate into the megacycle region. 

The comparative simplicity of associated circuitry, 
combined with the low cost of the tube itself, recom- 
mend the 3AFP1 for a wide variety of applications. 


Write for full data to the address below. 


ABRIDGED DATA 


The 3AFP1 is suitable for symmetrical or asym: 
metrical operation. 


Heater 


Vh = 6.3V Ih = 0.55A 


Typical Operation 
Val+a3 1000V 


Va2 210 to 320V 
Vg -28 to -65V 
Sx 20V/cm 

Sy 11.5V/cm 


Cathode Ray 
Tubes 


ELECTRONIC TUBES LIMITED + Kingsmead Works * High Wycombe * Bucks * Phone High Wycombe 2020 
ETL 4a 
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fit a 
Imka 
fiwae@ neon 


AA 


I 
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| 
| 


Wi 
HAVA 


| 


With its distinctive colour indication 
and almost indefinite life, a Hivac 
Neon is the best indicator for a wide 
range of domestic and _ industrial 
electrical equipment. Its easily seen 
light serves as a visual check that 
an appliance is working as required. 
Look at the advantages : 


* Extremely long life without 
sudden failure 


No filament to break 

Inexpensive and easy to instal 

Shock resistant 

Negligible power consumption 

Operation on a wide range of 
A.C. or D.C. voltages 


EE just, glows to thou f 


There’s a type for every purpose — 
write for full details 


Hivac Limited) 


* %* ¥ * ¥ 


Stonefield Way, South Ruislip, Middx. Ruislip 3366 
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seen through a British lens 
from 50,000 feet 


SIMA House, 
20 Queen Anne Street, 
London, W.lI. 


Enquiries: Imperial 6000 


Secretariat: Langham 4251 


INDUSTRY 


SCIENCE , 


AND ! 


« 


: 
ee ee ee eee ee ee ee ee ee ee ee ee ae 


Here, at the headquarters of 
The Scientific Instrument 
Manufacturers Association 

of Great Britain, 

you can reach, through one 
address, over 150 manufacturers 
of the world’s finest instruments, 
covering the entire field of 
electrical, electronic and nuclear 
instruments, optics, navigational 
and survey equipment, research 
and laboratory apparatus, engin- 
eering measurement and general 
industrial instrumentation. 


This space donated by 


E.R.D. Engineering Co. Ltd. 
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Printed c 


Prototypes in 48 Hours 
| Aspecial Prototype Service can produce the initial 
experimental circuit, on which future production can 
be planned, within 48 haurs! All we need is a clean 
circuit image, 2, 3 or 4 times larger than actual size, 
from a dimensionally stable drawing material (such as 
Astrafoil)—the finished overall dimension of the cir- 
cuit being indicated on the drawing. If desired, and 
time permits, we can design the circuit from a con- 


I BRIBOND 


LIMITED 


XUM 


ircuits (24 


Bribond Ltd., Burgess Hill, Sussex. Telephone: Burgess Hill 8561 | 


WIRELESS WORLD 


i 


at the double! 


From design to production under one roof 


You can keep in step with modern assembly methods with the 
help of Bribond. For the latest Bribond development brings 
the manufacture of all types of printed Circuit into line with 
the manufacture of other electrical components. 


Organised on the modern line production principle, output up 
to 3,000 finished circuits an hour is practical. Each individual 
circuit is subjected to rigid inspection at three vital stages of 
manufacture, enabling us to offer a completely reliable service, 
both as regards guality and delivery. 

Runs from 1-off upwards can be carried out at a very econo- 
mical cost. 

Enquiries are invited, which will be treated in strict confidence 
and some of the keenest minds in this field of engineering will 
be brought to bear on each problem. 


© 


PRINT CIRCUITS faster - cheaper 


LD €s, 
¢ I> 


Send your enquiry to 
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jo. 
Whao’s taken the fourth record ? Zar 


Se 


> Is your equipment robbing you of every fourth record you buy? 
a _ | If you are one of the thousands who can reproduce only three- 
Send for descriptiv quarters of the notes on their records, you are losing one record in four. 


¢ leaflets. 

’ : . . 

i A serious loss in hard cash, a serious loss of pleasure. 

i oa << If you are losing one record in four it’s time you changed to 
Connoisseur equipment which reproduced every note you can hear. 


my Built to Studio standards, Connoisseur gives you a new 
experience in home listening. 


: Connoisseur Pick-up with 3 interchangeable heads for standard and 
a microgroove recordings. Armature mass 4/5 milligrams, 
eS suspended on a nylon thread. Frequency range 25-20,000 c.p.s. 
¥ -+ 2dBs. Available with diamond or sapphire stylus. 


Connoisseur 3 speed motor, with lathe turned full 12in. 
turntable of non-ferrous material. Mechanical speed change 
without braking allows a 4% variation on all 3 speeds. Virtually 
vibrationless, with low noise level and low hum induction. 
Probably the finest turntable on the market. 


Connoisseur’ 


on 


A.R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorkshire. Tel: Brighouse 2397 \a / 

. @Qo. 
OVERSEAS AGENTS: MAIN DISTRIBUTORS: ee 
U.S.A.: Ercona Corporation, 551, Fifth Street, New York 17, N.Y. AUSTRALIA: British Merchan- Se 
CANADA: The Astral Electric Co. Ltd., 44, Danforth Road, Torontol3. dising Pty. Ltd., 183, Pitt Street, sydney, and J. H. Magrath (Pty.), 
Ontario. NEW ZEALAND: Turnbull & Jones Ltd., Head Office Ltd., 208 Little Lonsdale Street. Melbourne. EAST AFRICA: 
12/14, Courtenay Place, Wellington. HONG KONG: The Radio International Aeradio (East Africa) Ltd. P.O. Box 3133, Nairobi. 
People Ltd., 31 Nathan Road, Hong Kong. MALAYA: Eastland Trading Co., 1 Prince Street, Singapore. 


Model 1200B. 
For A.F. and 
low R.F. 
applications. 
Sensitivity 
100mV/cm. 
B/W D.C. to 
100Ke/s. C.R. 
Tube 3in. diam. 
£34.15.0 


SN 
S 
N 


Model 2300. 
Light-weight 
Portable. B/W 
D.C. to 2.5Me/s 
Sensitivity 
50mV/cm. C.R. 
Tube 3in. diam. 
Dims.: 7}x4}x 
Thins. 

£39.10.0 


write for full details of 


OSCILLOSCOPES | 
INDUSTRIAL ELECTRONICS 


MAGNET WORKS - DERBY ROAD - EAST SHEEN . LONDON S.W.14. PHONE: PRO 8211/2 


Y, 1958 


ith (Pty.), 


AFRICA: 
Nairobi. 
e. 


8211/2 
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XENON 
RECTIFIER 
AX228 


_— 


Aa 


. 


The Xenon filled AX228 is a plug-in replacement for 
the CV5 mercury vapour rectifier over which it has the 
| // following advantages: a faster warm-up (only 30 sec- 
if onds); wider ambient temperature range (—55 to + 
70°C) and no ageing-in period after transit or storage. 
Brief details of other E.E.V. Xenon filled rectifiers are 
listed below. Full particulars of these and the wide range 
of high vacuum and mercury vapour rectifiers will be 


sent on request. 


— - : Filament Ambient | Warm-up 
a TTupe : , oy Voltage | Current |Temperature| Time 
a (V) (A) Range (°C) | (seconds) 
3B28 CV1835 | 2.5 5.0 — 55 to +75 10 
4B32 CV2518 5.0 y —55 to +70 30 
AX228 | CV2399 4.0 II.0 —55 to +70) 30 


ENGLISH ELECTRIC 


ENGLISH ELECTRIC VALVE (0. LTD. IE) ae aie 


AP/106 
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qPout sound value 


We wouldn’t exactly advise you—a connoisseur of sound—to give your 
ears for a piece of Dulci equipment. But it is a fact that more and more 
enthusiasts are finding out for themselves that when all makes and combina- 
tions of Hi-Fi apparatus have been tested, no manufacturer can offer 
better quality reproduction at more sensible prices. 


Model H11 AM FM Tuner. 

A combined and self-powered AM/FM Tuner, 
Control Unit and Audio Pre-Amplifier in one 
chassis, designed in detail for fine performance. 
Seven channel selector matching to L.P. and 78 
r.p.m. Records and Tape Replay. FM (VHF)— 
Short—Medium and Long Wavebands. In- 
dependent Bass and Treble Controls giving 15db 
lift and out with indicated level response position. 
Price : £29.3.10 inc. tax. 


THE DULCI COMPANY LIMITED, 97-99 VILLIERS ROAD, LONDON N.W.2. TEL.: WILLESDEN 6678/9 


DPA 10 Power Amplifier. 


10-14 watts. Ultra linear with choice 
of control unit or pre-amplifier. A 
superb laboratory-designed ampli- 
fier, modern-styled and of precision 
quality for domestic use. Incorpor- 
ates every facility for the repro- 
duction of high quality sound from 
radio, records, tapes or microphone. 
DPA 10 only £12.12.0. 

DPA 10 with control unit £15.15.0. 
DPA 10 with Pre-amplifier £19.19.0. 


GA 4 High Fidelity Amplifier 
with control panel 6in. x 4in., switch matching to —_, 7 P. and 78 r.p.m 
records. Bass, Treble and Volume controls. Price: £9. 


DISTINCTLY QUALITY PRODUCTS 


TRANSFOR 


Pe E R & All for 220/240V Input, Other Supply Voltages Available 
CONTINUOUS RATING 


£5/12/- each. 
OUTPUTS: 
3-6-9-12v. at 40 amps. 
6-12-18-24-30 v. at 12 
amps. 

5 v. at 125 amps. 

12 v. at 40 amps. 
110-120 v. at 6 amps. 
55 v. at 12 amps. 
3.5-8-14-15-16 vat 
20 amps. 

6.3 v. at 18 amps or 
12.6 v. at 9 amps. 


10 v. at 1,000 amps 
£35. 


8 v. at 500 amps £25. 
3-5-8-10-15-17-21-25 
v. at 100 amps £20. 
60 v. at 100 amps £19. 
110/120 v. at 25 amps 
£19. 


PORTABLE SHROUDED 
TRANSFORMERS £8/5/- ea. 
6-8-12-18-24-30 v. at 12 amps. 
24 v at 30 amps. 

1:0-'20 v. at 4 aes, 

12 vat 40 am 

Many other STOCK TRANS- 
FORMERS. 


Ye eee 5 v. at 300 amps 69/5. 
—_ 13-13.5-14-15 v. ac 
wa amps £9/12/-. 
INFINITELY 
VARIABLE 
VOLTAGE 
TRANSFORMER 


Input 220/240 v. 
Output O to 270 v. 
0 


25 amps £42, 4 v. at 5,000 amps £55. 


2 v. at 10,000 amps £52. 
a ae tae, aan 3.5 v. at 20,000 amps £87. 
70 amps €115. ; 2 v. at 30,000 amps £115. 


All for 200/250AC. Other 
Supply Voltages available. 


80/115 v. D.C. at 25 amps 
£40 


110/120 v. D.C. at 8 
amps £20. 

220/250 v. D.C. at 6 
amps €27. 

220/250 v D.C. at 18 
amps £34. 

35/37 v. D.C. at 50 amps 
£28. 


Ammeters and Control 
Gear available 


Rectifier Sets with Switched Output Control 
(16 combinations) and 
Ammeters. 

18/25 v. D.C. at 12 amps 
£15/10/-. 

18/25 v. D.C. at 20 amps 
£19. 


200/250 v. D.C. at 18 : 
amps £40. TRANSFORMERS WITH 


60 v. D.C. at 5 amps £27. SWITCHED TAP CONTROL are 
Many other STOCK available with one or more 
RECTIFIERS. Switches, Ammeters, Fuses etc, 


Enquiries are invited for Transformers and Rectifiers We specialise 
in HEAVY CURRENT Equipment. 

HARMSWORTH, TOWNLEY & CO. 

2 JORDAN STREET, MANCHESTER 15 Central 4281 
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give your 
and more 
combina- 
can offer 


The |R/A/C/AL/ 
COMPUTING 
COUNTER 
CONTROLLER 
—————— /TYPE SA.501) 


i 78 r.p.m | 
-RODUCTS An entirely new instrument using only ferrite core 
} and transistor techniques in the counting circuits. 
EN 6678/9 
| FEATURES : 
SS % Insensitive to transistor characteristics and 
Available component tolerances. 


‘ %* Mains or battery operated giving complete 


mobility. Power consumption 5 watts. 


% Decades use reliable scale-of-ten ring 
counters. 


% Easy to read in-line display. 


% Power read-out provided for printing or 
control processes. 


% Fully variable digital time base for direct 
display in desired units. 


mps £55. 
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Solid state electronics for 
Solid reliability 


Price £365 


SPECIFICATION: 


Range: Random pulses and up to 50 kc/s. 
Accuracy: + | count + crystal stability. 

Stability: +-0.005%. 

Registration: 4 decimal place, maximum 9,999. 
Input: Over | volt. 

Impedance: 50 k. ohms. 


Time Base: Variable from | millisecond to 10 seconds 
in | millisecond steps. 


Power Supply: Mains SA.501(A). Battery SA.501 (B). 


Power Consumption: Approx. 10 watts mains, 
5 watts battery. 


Dimensions: Width: |3in. (32 cm.). 
Height: Yin. (23 cm.). 


The SA.501 is a flexible universal equipment for laboratory and industry. Included in its applications are 


mps £52. measurement of frequencies, time intervals, events, batch counting and the widest range of industrial control. 
mp ATE, Pring us your Problem—Our Technical Advisory Service is at your disposal. 


—_—_—__—_———_ 


OAC& FeCretiane iro BI? 
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RS WITH 
ONTROL are 
or more 
rs, Fuses etc, 
—$_______-—--——-4 
We specialise 


-O. 
central 428! 


BRACKNELL, BERKSHIRE 


Telephone: Bracknell 941 
Cables/Grams: Racal Bracknell Berks 


North England Agent: Farnell Instruments Ltd. 
Wetherby Industrial Estate, York Road 
Wetherby, Yorks. 

Telephone: Wetherby 2544 


Scottish Agent: A. R. Bolton & Co. 
3A St. Vincent Street, Edinburgh. 
Telephone: Edinburgh 32035 


WireLess WortbD Jury, 19587 


, © \ 
1), \\A\ K 


U 


Z ly 
OUT, ae 
“i ia (| * FULLY TROPICALISED-CLASS H 1. 
% SILVER PLATED PHOSPHOR-BRONZE CONTACTS, 
P.T.F.C.E. MOULDINGS HAVE SIMILAR PROPERTIES 
TO P.T.F.E. BUT THEY ARE LESS COSTLY TO PRODUCE. 


FULL INTER-SERVICE TYPE APPROVAL TO Z.560092 - Z.560094 - Z.560095 - Z.560134 


Send for full technical details to:— 


McoMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY. Telephone: ASHTEAD 3401 
MVH. 14 


A service for Designers 


The possibility of a component change—due to shortage of supplies, 
increased costs or failure to meet specific conditions — is a problem facing 
every designer of electronic equipment. However, one basic component can 
be ‘tailor-made’ from the start, for LAB will supply the precise type of 
Resistor required, ex stock and at the right price. Write for full technical 
data, prototype samples and price schedules to:— 


THE RADIO RESISTOR CO. LTD., 
50 ABBEY GARDENS, LONDON, N.W.8 
Telephone: Maida Vale 0888 


OHMIC | TOLER- 
CARBON WATTS | RANGE | ANCES + 


22 
is 
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PRATER ID 


. Solid } 1&2 10—10M {5% & 10% 
. Cracked /30—20 1—SOOM [5% & 10% 
. * High Stability 1/10—3 1—50M 0.5% 1%2%5% 
. Variable 5K—2M = 
. V. High Resistance 3 5OM—1013 15% & 10% 
. V.H.F. (Rods & Discs) 10—IK 1% & 2% 
WIREWOUND 
. Rheostats 10— 80K _ 
. Sliders 10— 16K is 
. Vitreous 1—I5OK |1%2%5% 
. Cemented 1—25K 5% & 10% 


* The ubiquitous blue (1%) grey (2%) “ HISTABS” 


FY Do you KNOW 
THAT Rheostats (4) can be made up in twos 


SS 
SS 


5 =) SSNS 
Sy, o> 
SAS 


and threes on a common spindle. a8 YEAR, 


THAT the whole of the vast range shown 
under (3) can be delivered ex stock 


2, y) in all Preferred Values. 
— 


supplies, 
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| technical 


Curves for 


Point 
MUTEMP HTC and LTC iii 
Magnetising Force 100 oer 


5 


Measurement of the change 
in characteristics with 
temperature. 


20° 0 +20”  =*40 
~ TEMPERATURE IN °C 


Application of a 
MUTEMP compensator to a 
domestic kWh meter. 


MUTEMP: a temperature-compensating alloy 


This alloy, for use in electric instruments subject to wide variations 
in temperature, is now available in two distinct grades. The two 
grades ensure satisfactory coverage for a wide range of temperature 
change. It will be seen from the curves that MUTEMP LTC has 
characteristics suitable for the low temperature and HTC for the 
higher temperature ranges. MUTEMP is supplied in hot-rolled 


sheets up to 18 in. wide and in thicknesses ranging from °125 in. 
to °020 in. 


Full details may be obtained from our current catalogue, where 
its temperature characteristics are set out at three standard 
magnetizing forces, 2, 18 and 100 oersteds. 


RICHARD THOMAS & BALDWINS LTD 


LAMINATION WORKS : COOKLEY WORKS, BRIERLEY HILL, STAFFS. 
MIDLAND SECTION OFFICE: WILDEN, STOURPORT-ON-SEVERN, WORCS. 
HEAD OFFICE: 47 PARK STREET, LONDON, W.| 


Our Cookley Works is one of the largest in Europe specializing in the manufacture of 
laminations for the electrical industry. 
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Capacitors for high grade equipment 


Dubilier tubular capacitors are produced in a wide range of ratings and 
have been designed to meet the most arduous conditions including the 
highest performance classification in government specifications. 

The three capacitors shown below are examples from the complete range. 
Full details are given in Catalogue PT.3 which we shall be pleased to 
supply upon request. 


EK 


SB aE i Sten ba 


TYPE 470A 


Hermetically sealed in an aluminium tube, this paper 
capacitor conforms to British Joint Service Standards 
RCS.131, temperature category —40°C to +100°C and 
humidity classification to H.2. Capacitance range: 0.001 to 
1.0uF +20%. Voltage range: 350V to 1000V d.c. working. 
Also available with insulating sleeves. 


EER AE SRE PS IS SD 


MINICAP 


Hermetically sealed, this sub-miniature paper capacitor 
conforms to the same B.J.S. Standards as Type 470A. 
Capacitance range: 0.001 to 0.1uF +20%. Voltage range: 
200V to 500V d.c. working. 

Also available with insulating sleeves. 


500 H.T. 


This capacitor is suitable for use on high voltage d.c. where 
the a.c. ripple is extremely small, as for example, the E.H.T. 
supply in television and other cathode ray tube applications. 
The 500 H.T. is moulded in plastic to improve external 
insulation resistance for very humid conditions. 
Capacitance range: 0.0005 to 0.1uF +20%. 

Voltage range: 2kV to 30kV d.c. working at 70°C. 


HANA NUCUAIUTUUTVUIUVUVUVUUUUIUVTVELLLULODUULOT VHS 
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DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3. MAR 
Phcne: ACO Grams: Hivoltcon Wesphone London. 
cne rm 2241 ram tvoltcon Wesphon oa aa — 
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MARCONI 


INSTRUMENTS L 


The Laboratories 
and Works 

at St. Albans, 
England. 
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The Gentre of the Instrumentation World 


For more than twenty years Marconi Instruments Ltd. have been the leading designers and manufact- 


urers of measuring and test equipment for use at every stage of radio manufacture and maintenance, 
transmission and reception. Today, thanks to the range of apparatus offered, the quality, 
and the advanced nature of the designs, Marconi instruments are in demand throughout the world. 


MARCONI INSTRUMENTS LTD ~< ST. ALBANS -: HERTFORDSHIRE *- ENGLAND 


— 


TC 129 
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TRANSISTOR A.F. AMPLIFIERS 


D. D. Jones, Msc., DIC, and R. A. Hilbourne, Bsc. This book, 
the first of its kind to be published in Great Britain, deals 
systematically with the design of transistor audio- 

frequency amplifiers, and gives the circuitry and design 
details of a versatile range of amplifiers, including both those 
for high fidelity reproduction and for public address 
systems. Essential to engineers designing transistor audio 
amplifiers for the first time. 

21s net by post 21s 10d 


WIRELESS SERVICING MANUAL 


W. T. Cocking, MIEE. This, the ninth edition of a standard 
work which has come to be recognised as a reliable and 
comprehensive guide for amateur and professional 

alike, has been thoroughly revised and set in a larger and 
handier format. Essential testing apparatus is described, and 
logical methods of deducing and remedying defects are 
explained. 

17s 6d net by post 18s 8d 


SECOND THOUGHTS ON RADIO THEORY 
Cathode Ray of ‘‘ WIRELESS WORLD.” Forty-four articles 
reprinted from the popular ‘‘ WIRELESS WORLD ”’ series, in 
which the author examines various aspects of elementary 
radio science, explains them clearly, and shows that there may 
be more behind them than is apparent from the usual text- 
book. This volume deals with basic ideas; circuit elements 
and techniques; circuit calculations; and some matters 

in lighter mood. 

25s net by post 26s 4d 


ON RADIO 


ADVANCED THEORY OF WAVEGUIDES 


L. Lewin. Sets out the various methods that have been 
found successful in treating the types of problems arising in 
waveguide work. The author has selected the number of 
topics as representative of the field in which the micro-wave 
engineer is at present engaged. 

30s net by post 31s 


BASIC MATHEMATICS FOR RADIO 
AND ELECTRONICS 


F. M. Colebrook, Bsc, DIC, ACGI. Revised and enlarged by 

J. M. Head, MA (CANTAB). Presents in readable form a 
complete course in basic mathematics for engineering students 
of all kinds and leads on to the more advanced branches 

of mathematics of increasing importance to radio 

engineers. In this revised edition the chapter covering the 
application of mathematics to radio has been enlarged, and 
many new subjects are included. 

17s 6d net by post 18s 6d 


ABACS OR NOMOGRAMS 


A. Giet Translated from the French by H. D. Phippen and 

J. W. Head. This book not only demonstrates the many and 
varied applications of the abac or nomogram, but shows how 
even those without highly specialised mathematical 
knowledge may construct their own charts. It deals 

with both Cartesian abacs and alignment charts and contains 
a large number of practical examples in mechanics, 

physics and electrical engineering. 

35s net by post 36s 


Published by Iliffe & Sons Ltd Dorset House, Stamford St. London SEI 
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high frequency : 


A new wide range of high frequency 

applications can be transistorised with the 

surface barrier transistors now in pro- 

duction for the first time in Great Britain 
at the new Swindon factory. 


They feature :— 


K real power saving—typical amplifier consumption 
less than 2 mW per stage 
manufacturing techniques backed by Philco Cor- 
poration’s 3 years of mass production experience 

K circuit design information drawn from the use of 
several million similar units in the U.S.A. 
reliability and uniformity guaranteed by the use of 
automatic production equipment in ideal environ- 
mental conditions 


Type : f max 
No. Application greater than 


2N 344 General purpose high frequency transistors 
2N 345 for use as RF, IF and video amplifiers, 30 Mc/s. 
converters and in switching circuits. 


2N 346 Of ‘similar application to 2N 345 but 
where very high frequency is the most 60 Me/s. 
important consideration. 


Designed primarily for critical military 45 Mc/s. 
applications calling for extreme reliability 30 Mc/s. 
under the most adverse environmental 

conditions. 


A hermetically sealed surface barrier 
transistor for use in computer circuits. 
This unit has controlled saturation charac- 
teristics and low saturation resistance. 


Note: f max = maximum frequency of 
oscillation 


Other types of Semiconductors high frequency transistors 
include micro-alloy, micro-alloy diffused and silicon alloy; 
also germanium power transistors. 


Comprehensive data sheets and application notes are available for all 

Semiconductors transistors. Engineers and senior executives are invited 

to write for copies, stating the types of transistor or applications in 
which they are interested. 


Semiconductors limited 


actual size CHENEY MANOR, SWINDON, WILTS. Tel: Swindon 6421/2 
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Ax 


LAr mapper 


MODEL 15/4 
4-way, quadruple radiator Full-range 
High Fidelity Loudspeaker System, 
Walnut finish. 


With 
Attractive range of enclosures .... : Reese 
MODEL 15/4 (//lustrated) SHERWOOD 1 
This 4-way quadruple radia- : ( 
tor Full-range High Fidelity A balanced 2-Radiator 
Loudspeaker System is SINGLE Unit Full-Range 
characterised by exceptional High Fidelity System. The P 
smoothness. Entirely new ' : ; DIST 
, : Enclosure is wax polished in Superb 
Enclosure design, wax polish- achieved 
ed in selected Walnut selected Walnut veneers. ougnets 
recise’ 
veneers. ance wit 


SHERWOOD 2 SHERWOOD 3 


Balanced 3-way Full-Range, 
30 c/s to 16,000 c/s, High 
Fidelity Loudspeaker System 
in Sherwood Enclosure. 
Overall range divided 
between three specially 
developed precision built 
units. 


The SHERWOOD 2 is a 
balanced 3-Radiator Twin 
Unit Full-Range High 
Fidelity System, Enclosure as 
SHERWOOD 1. 
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PLASTIC TREATED 
BASS DIAPHRAGM 
SUSPENSION pro- 
vides correct 
termination to 
eliminate stand- 
ing waves and 
edge resonances. 


LONG ALUMINIUM 

VOICE COIL com- 
bines low mass 
for extended 
high frequency 
operation with 
constant “‘turns 
in the gap” at 
high bass amp- 
litude. 


FOAM TERMINATED 

TWEETER CONE for 
prevention of 
spurious reson- 
ances. 


Axiom 300 


| Axiom 400 


CHASSIS DESIGN 
gives maximum 
open area com- 
bined with im- 
mense rigidity 
and freedom 
from ringing. 


100c;s 200 300 400 500 1 Ke/s 2 - #2 3% 10 20 
35 f~ My fn f Pm, 
= <1" 440m 
- Typical _Respor 25 i me 4 \ 
2m Curve for Axiom ct t it . \ 
a 300. SE oo \ 
5k { I 


EARNS eae 


With these features... 


(G0) Ci O 
adiator \ a O 
ll-Range 
“ LJ ww 
m. The UNDISTORTED BASS UNDISTORTED MID-RANGE UNDISTORTED TREBLE MULTI-RADIATOR SYSTEM COMPACT SIZE 
lished in Superb transient response, Achieved by allrour Systems. Cleanly radiated high notes, All Enclosures and Units de- Achieved by exclusive patent- 
achieved by use of powerful In Sherwood | and2 by mech- by virtue of newly developed signed to give lowest distor- ed A.R.U. design. No other 
eers. Magnets, correct loading, and anical crossover and Auxiliar twin cone design in Sherwood tion full range reproduction. system gives such efficiency in 
uesciealy concrofied low reson- Diaphragm; in Sherwood pet nec J el relation to size. 
ance with pl i i bg 
witn plastic suspension. pe ll inl Te Pressure Driven Horn loaded Free on request: 1958 HIGH 
-_ latest Mid-Range pressure a vee wae, ee eee FIDELITY LOUDSPEAKER 
driven Horn Loaded Unit. Sioned to gle eaaitiauin MANUAL. Fully describes all 
, coverage. Goodmans High Fidelity Products. 
ll-Range, : 
/s, High 
-r System \e7 @l oe} 2)... O. Oy f_ me ...Europe’s largest Manutacturers 
closure. 
divided | and the World’s largest Exporters 
pecially of High Fidelity Loudspeakers 
ion built SOODMANS INDUSTRIES, LIMITED, 


| 


AXIOM WORKS, WEMBLEY, MIDDLESEX. 


WEMbley 1/200 (8 lines) 


Grams: Goodaxiom, Wembley, England. 
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Aspects of design 


This is the first of a series of special features dealing with advanced problems 
in television and radio circuit design to be published by Siemens Edison Swan. 
Tw? Ediswan Mazda Applications Laboratory will be pleased to deal 

with any questions arising from this, or future articles, the second 

of which will appear in the August issue. 


The relatively wide band requirements of a vision I.F. amplifier neces- 
sitate the use of low impedance circuits in each stage. The gain of a 
stage (G) using a pentode valve is given by G~gm Zz and if the band- 
width is taken at the points where the response is 3 dB down, the stage 
gain for the case of an inter-stage coupling consisting of coupled double 
tuned circuits is.— 


1 gm 10° 
G =O 
B 27 Cin Cout 
where G Stage gain 
B = bandwidth at 3 dB points (Mc/s) 
gm = mutual coreuctance of the valve (mA/V) 
Cir = valve input capacitance (pF) 
Cou. = valve output capacitance ‘pF) 


As the bandwidth is fixed by the requirements of the amplifier 
then in order to obtain an economic gain per stage the mutual con- 
ductance must be made high while the input and output capacitances 
are kept low. In valve design these are usually conflicting require- 
ments and a number of factors have to be considered in deciding the 
best way to meet them. 


FIGURE OF MERIT 


The relationship between the mutual conductance, the valve capaci- 
tance and the gain-bandwidth product follows from the above formula 
so that:— 

gm 10 
GxB 


Mc/s 


2ny Cin Cout 


This is also known as the figure of merit of the valve and it might 
be thought that the choice of the most suitable valve would go to the 
one having the highest figure of merit. 


But this is really only half the story for the valve capacitances are 
only part of the total circuit capacitances; the other part being made 
up of a number of separate capacitances consisting of the valveholder, 
coil distributed capacitances and the damping resistor. Even in the 
best designed layout these can total to a value comparable to the out- 
put capacitance of the valve itself. 


DESIGN OF VISION I.F. AMPLIFIERS 


The effect of these stray capacitances on the figure of merit when 
applied to the actual amplifier stage is to degrade its value by a factor 
which may be called the capacitance degradation factor (C.D.F.) 
defined as the ratio of the valve capacitance to the apparent overall 
circuit capacitance. 


For a double tuned circuit this factor is expressed as:— 


Vv Cin x Cout 
C.D.F. oem 
Vv (Cin Strays) (Cour + Strays) 
and the effective figure of merit of the circuit is therefore given as 


(Figure of merit of the valve) (C.D.F.) 


As the circuit strays can be regarded as reasonably constant it can 
be seen that the factor, usually not much higher than 0.6. will be lower 
for valves with low input and output capacitances and it will approach 

unity as the input and output capacitances of the valve go up. So 

that the attendant increase of valve capacitance that occurs with an 
increase in mutual conductance is not such a serious drawback as 
reight have been expected when it is considered in conjunction with 
the total circuit capacitance. 


It is clear then that the figure of merit for the valve alone cannot 
be taken as a means of assessing its relative performance in terms of 
Gain-Bandwidth product; the only true comparison must include 
the degrading effects of stray capacitance. 


It is for this reason that for many years now the Ediswan Mazda 
range of Television R.F. pentodes has been designed on the basis 
of making valves with a high value of mutual conductance even if 
this results in some increase in the input and output capacitance, for 
by following this technique the effective figure of merit per stage can 
be kept at its highest value and when spread over say three stages 
this results in an appreciable improvement in the Gain-Bandwidth 
product of the amplifier. 


Another way in which the design of the valve can help in providing 


the highest overall figure of merit concerns the output or anode-to- 
earth capacitance. 
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VISION I.F. 
AMPLIFIERS 
CPart 1) 


For a double tuned circuit the figure of merit is inversely propor- 
tional to VCin Cout and since Cout is always considerably lower 
than Cjn any reduction of Cont whether in the valve or as “ strays” 
wiil bring about a much greater improvement in the figure of merit 
than if the same reduction were made to the input circuit. In the 
Ediswan Mazda range of Television R.F. Pentodes the design of the 
anode structure is always made as small as possible, consistent with 
adequate heat dissipation. This results in the lowest value of output 
capacitance and affords the greatest assistance to the circuit designer 
when used in an external anode circuit where the “ strays ” have. been 
reduced to a minimum. 


FIGURE OF MERIT FOR A TYPICAL CIRCUIT USING 
THE 30F5 


30F5 
Input capacitance...... 9.0 pF* 
Output capacitance....4.4 pF 
*The electron stream increases 


* STRAYS” 
Valveholder .......... 1.3 pF 
Self capacitance of coil 

in can, including lead. .2.1 pF 


the input capacitance as shown Damping resistor...... 0.2 pF 
in Figure 1. Typical increment eel 
at operating point is 3.2 pF. WO GORE ciscccics 3.6 pF 
8.8 x 10° 
Figure of Merit for Valve only = —eee «6 (191 Mel 
6.28/12.2 x 4.4 
12.2 x 44 
Capacitance degradation Factor = - —_—— = 0,65 


V(12.2 + 3.6) (4.4-+ 3.6) 


.. Effective Figure of Merit 191 Mc/s x 0.65 = 124 Mc/m 
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EDISWAN MAZDA 30F5 


Screened 2.F. Pentode for a.c./d.c. mains Tele- 
vision Receivers 


Heater volts 


LieebeROeeseenidee geeks eeeneeee ge 7.3 
EE GIR io /5ooass dob tid Ri bie cu ane ee 0.3 amps 
Maximum anode watts..............see.0. 3.0 
PRMMERNEUR SCEOER WRU... 5.6.<65.05.0s02eensecas eat 1.0 
a 
| 
9, 

CAPACITANCES 

g, to E 9.0 pF 

a to E 4.4 pF 

g, to 4 0.0073 pF 
TYPICAL OPERATION 
SED IMON 1a <:'a los bios 0 6b Sih cas awa moee man 170 
Screen volts ee ee ee 170 
Grid bias volts PP ee ee Pe eee i.9 
GD MONIES HUMIR 5,6 o e204 dominios ned been eleee ee 10 
ne CONOR. TOBA) ik soi cc csasicneaeeacniaa ve 2.6 
Beutel conductance (mA [V)..o:0:é.0.0:5 0000008050008 8.8 
SOEEE WINS CERIOLMMCE (OTB) «5.5 o:c.c.s.000.000:5:b:000.0%6% 150 
Equivalent grid noise resistance (ohms) .......... 750 
Input loss at 45 Mc/s (ohms) ... 16,000 

with grid circuit returned. to pin 3) 

Input loss at 38 Mc/s ‘ohms) .................0c000s 8,800 


with cathodes strapped) 


If you are a T.V 


evuipment manufacturer we shall be 
4 


pleased to supply full technical details of our “ First 
Preference” range of 0.3 amp. heater type valves, 
together with a set of valves for testing on receipt of 
your enquiry. 


APPLICATION USES OF THE 30F5 


(a) VISION AND SOUND I.F. AMPLIFIER 

The high mutual conductance of the 30F5 resulting 
in a favourable effective figure of merit makes it eminent- 
ly suitable as a wide band vision I.F. amplifier while 
its good stability and high input resistance meet the 
requirements of a high gain sound I.F. amplifier. 


b) VIDEO AMPLIFIER 


The features of the 30F5 which make it very suitable 
as a video amplifier are to be found in the high value 
of anode current obtainable with a screen voltage of 
no more than 170 volts. Thus a large available output 
voltage swing can be obtained with a low value of 
anode load resistor. 


Anode and Screen Current—Milliamps 


/ }__lig 
vA | 
|_f ae 
¥ ¥ 
f + 4 
7 7 
} 
tf 4 +e + 
y + 
a _ 
4 : 7 0 


Grid Volts 


SIEMENS EDISON SWAN LIMITED 4n 4.E.1. Company, 
155, Charing Cross Road, London, W.C.2, and branches. 


Telephone: GERrard 8660. 
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(c) SYNCHRONISING PULSE SEPARATOR 


The short grid base of the 30F5 at screen voltages 
up to 100 V. results in satisfactory separation of syn- 
chronising pulses down to low levels of video signal. 
With an anode resistance of 47 kQ or greater the rapid 
rise of anode current from cut-off to maximum also 
gives good limiting of noise and interference pulses 
superimposed on the synchronising signal. 


(d) SCANNING DRIVE GENERATOR 


The 30F5 is useful as a generator of drive voltages 
for line and frame scanning circuits in cases where 
it is desirable to isolate the output stage from the 
synchronising and oscillating circuits. The screen and 
control grids may be connected in a blocking oscillator 
circuit to switch the discharge in the anode circuit. 
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@ New Mullard “K” grid provides 
large reserves of dissipation— 
continuous rating 120 watts, 
intermittent 175 watts. 


Extra thick hard glass bulb — 
optimum shape equalises 
temperature distribution — 
cuts cooling requirements. 


Heavy duty thoriated tungsten 
@ filament with large reserves of 


Silica spacer for ruggedness and * : SAAS aos it 
accurate filament grid alignment. SSS Ress ae Serge Corre ee ee 
8 8 SL operation and temporary 


Ss SS deviations of filament voltage 
: of + 5% -10%. 

Special base eliminates need 

for forced air cooling. 


MV 


Large surface area zirconised 
carbon anode — rated for 
continuous dissipation 

of 800 watts—intermittent 
rating |.5 kilowatts. 


< 
N 
S 
SN 
N 
N 
N 
S 
Ss 
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‘ d FROM THEIR VERY FIRST CONCEPTION these two new Mullard 
‘ triodes, the TY6-800 and TY5-500, have been specifically designed for use in 
| industrial R.F. heaters. They are rated with generous reserves of anode 
id | dissipation, grid dissipation and filament emission to accommodate 
| the variations encountered in industrial R.F. heater operation. Their construction 
+ d is fundamentally rugged and they are designed for easy and 
2 . . ; 
simple cooling. Write to the address below for 
| full details of Mullard industrial valves for R.F. heating. 
| 
for ind ial R.F. heat 
for industrial R.F. neaters 
For 2kW equipment. 
Features of this 
new valve are described 
on the opposite page. 
For rkW equipment. 
Same new type 
of construction as the 
TY6-800. Supersedes 
communications types 
such as 833A. 
provides | 
ation — 
— Typical Industrial Oscillator Operation 
ungsten | if | Va | la |Pload| f 
ee) ee Type No. | Vf(V) 
fe IES x ae eee cae ae (A) | (HV) | (oma) | (KW) (Mc/s) 
y 1 = [Mullard] 


need MULLARD LIMITED 


GOVERNMENT AND a Sane ene 
INDUSTRIAL VALVE DIVISION Sm TORRINGTON PLACE | ty5.599 | 5.0 | 32.5 | 40 | 535 | 14 | 50 


LONDON ° W.C.I +5-10% 
TEL: LANGHAM 6633 
MVT349c 


| ar) > — 
ii “i M ] ar we NA TY6-800/ | 63 | 32 | 50 | 700 | 23 | 50 
re Bes 7092 | +5-10% 
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MONTH 


Each month, the S 
the fascinating story 


unceasing struggle to 


Remember, too, that 
length and unabridg 


we say with certainty, 


The Scientific Book 
lub is owned and 
controlled by Foyles, 
the world-famous 
booksellers. 


In addition to the 
authors of the selections 
listed (right), members 
have received books by 
these famous authors. 
J. BRONOWSKI 
FRED HOYLE 
JULIAN HUXLEY 
F. SHERWOOD 
TAYLOR 
JOHN CROMPTON 
J. ROBERT 
OPPENHEIMER 


issued each month to m 
continue my membershi 
until countermanded. 


* Place 


(excepting S. 


A FIRST-CLASS 
BOOK EVERY 


FILL IN THIS ENROLMENT FORM TODAY! 
To the Scientific Book Club, 121 Charing Cross Road, London, W.C.2 
I wish to join the Scientific Book Club, and agree to purchase the book 


WIRELESS WORLD JULY, 1958 


FOR 


4/- 


Now’s the time to join the 
* +e eS 
ctentific 


ook Club 


cientific Book Club brings to its members 
of the march of modern science, told in 


thoroughly dependable books by the front-rank scientific writers 
of our time—vivid, vital, constructive contributions to Man’s 


solve the problems of the Universe. And 


although the ordinary editions of these books are sold to the 
general public at 10/6, 12/6 or 15/-, THE PRICE TO MEM- 
BERS OF THE SCIENTIFIC BOOK CLUB IS ONLY 4/-. 


Scientific Book Club selections are full- 
ed. They are printed on good quality 


paper, well bound, with an attractive picture jacket. These are 


books that you will be glad to read, proud to 


own. The Scientific Book Club brings these great books to you 


each month; helping you to build 
up, at remarkably low cost, a first- 
class collection of scientific books. 
Now is the time to join! 


LOOK AT THESE TITLES! 


Recent and forthcoming selections 
(at only 4s. to members) include: 
AFFABLE SAVAGES by Francis 
Huxley (Published at 25s.). 

THE CHANGING UNIVERSE 
by John Pfeiffer (18s.). 

THE LIVING SEA by John Cromp- 
ton (15s.). 

EASTER ISLAND by Alfred 
Metraux (21s.). 

WHAT MAN MAY BE by George 
Russell Harrison (16s.). 


embers at a cost of 4s. (postage ls.). I agree to 
ip for a minimum of six books and thereafter 
Wireless World/Fuly °58. 


(] * ! will pay for selections on receipt. 
Or if you wish to save time, postage and postal-order costs you 
may send an advance subscription. 6 months 30s.; 12 months 
60s. 


{] * 1 enclose 30s. 60s. (strike out the amount not applicable). 


Vv in the space above, as required. 


Overseas enrolments must be accompanied by 
an advance subscription. Prices as for inland 


Africa, Australia, New Zealand). 


M. R. SUPPLIES, Ltd.— 


Well-known for the past twenty-three years as suppliers of first-class materia! at 
attractive prices. Prompt delivery—careful packing. Satisfaction assured. Prices nett. 
MEASURING INSTRUMENTS—some special offers—early application essential, 
MAINS VOLTMETERS, best type, rectifier m/coil, even scale, dead-beat, 3}in. round 
flush pane] mount, 0/250 v. A.C., 35/- (despatch 1/6). D.C. AMMETERS, 0/1.5 
Ampere, 3}in. f.p.m. round, first- ~grade m/coil by E.T. Co., 35/- (des. 1/6). Small 
latest model E.T. Co., Microammeters, 2in. f.p.m. rourd, F. G. m/coil, 0/500 Micro- 
amps D.C., 22/6 (des. 1/-). B.P.L. INSTRUMENTS—wil! our regular customers 
please note that at the moment we have a good selection of sensitive meters, side and 
centre zero, available from stock—please enquire. 
RUNNING TIME METERS with cyciometer dial. Very limited offer of Salford synch. 
200/250 v. 50 ¢., continuously indicating up to 9,999 minutes, with 6 second indica- 
tion, £3/10/- (des. 2/-). al Sangamo indicating up to 9,999 hours, with 6 min. 
indication, £5/5/- (des. 
INDUSTRIAL fell Ey FANS, powered with totally enclosed E.E. 1/10th 
H.P. Motor, 220/250 v. 50 c. 1 ph. (induction), in circular mounting frame 22 inches 
dia. with v9 vladed impeller, ball-bearing, silent running, brand new first-class 
units, £11/17/6 (des. U.K. 7/6). 
SHADED POLE MOTORS (for very silent running) B.T.H. type BP.1304, supplied 
with 6in. double-bladed fan. Ideal] for fan heaters, 39/6 (des. 2/6). Also Delco super 
model, fan cooled, body 4} by 3}in., shaft proj. ljin., 1,425 r.p.m., torque 600 grm/cms, 
and perfect for tape recorders, stirrers, cooling fans, extractors, etc. 42/6 (des. 2/6). 
Also Met-Vick, 1,200 r.p.m., with mounting flange for vertical or horizontal use, 
"7/G (des. 2/-). All of the foregoing are for 200/250 v. A.C. and cause no electrostatic 
interference. 
SYNCHRONOUS TIMER MOTORS, 200/250 v. 50 c. Compact units 2} x 1$ x Lin. 
with lin. shaft proj. Self-starting, high torque, 6 r.p.m. Suitable also for display 
turntables, 57/6 (des. 1/6). Also Sangamo 8.7 units, 200/250 v. 50 c. (synch.) self- 
starting. ig ~ — available from stock: 1 r.p.m., 1 r.p.h. and 12 r.p.h., any one 


Co. 


, eos 


37/6 (des. 
SiHRONOUS TIME SWITCHES (Sangamo) 200/250 v. 50 c. In compact black 
plastic housing 4in. dia. by 34in. deep, providing up to 3 on-off operations per 24 
hours, with day-omitting device (use optional) Capacity 20 amps., therefore suitable 
for tape recorders, radio, immersion heaters, electric fires, etc One of our most 
popular offers at £5/8/6 (des. 2/-). 
EXTRACTOR FANS. Our huge sales of these confirm that this is the best offer being 
made of such units. Same high quality, same low price which has been maintained 
for the past ten years. 200/250 v. A.C., induction motor, silent running, no inter- 
ference. With mounting frame and back grille, ready for easy installation, with Sin. 
impeller, 12,000 c.ft./hr. £5/5/-, with 10in. impeller, 15,000 c.ft./hr. £5/12/6 (des 
either 2/6). 
NEON INDICATORS (Philips) 230/240 v. A.C., with S8.B.C., 2/6 each or 24/- doz. 
DELAY RELAYS (Western Elec.) 24 volt, 250 ohms coil, 2-pole make, with precision 
adjustable delay action (max. 3 secs.). On base 44 »* 2jin. Brand new, boxed, 
12/6 (des. 1/-) a4 re jex ML/AC RELAYS, 230 volts A.C. coil, 2-pole C.O., 
6 amps., 29/6 ( 
SEWING weckNE ‘MOTOR OUTFITS complete. We are stil) selling these at only 
£6/15/- (des. 2/9). Details on request. 
F.H.P. GEARED MOTORS—our great speciality. IMMEDIATE DELIVERY of 
many models and ratings. Series wound variable speed and capacitor/induction 
constant speed models, all reversible. Fina) speeds 1 r.p.m. to 840 r.p.m. and final 
torque up to 75 Ibs/ins. Within those limits we offer you the best service in the 
country. Please send for our List GM/357, giving full details. 
We are stockists of Stuart Pumps, BPL Yeasuring Instruments, Philips Variable 
Transformers—Immediate deliveries. 


M. R. a Ltd., 68, New Oxford Street, London, W.C.1 
Telephone MUSeum 295. 58) 
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NOW! 
A BRAND 
NEW 12 


RELAY 


Enormous range 
of 3,000 P.O. Type 
Relays. CON- 
TACTS: 300 m/A 
to 8 amp. COILS: 
Up to 100,00022. 


P.O. 600 and High-Speed 
Type Relays. Built to 
>) » Specification. 
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KEYSWITCH CO. 


2 Irongate Wharf Rd., Praed St., ER y 
London, W.2 PAD 223123 


Contractors to Home and Overseas Governments and H.M. Crown Agt 
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| ‘TRANSISTOR 


Zz, no inter- 
n, with sin 


/12/6 (des 


|, Bridges the gap between audio and power types 


ew, boxed 
}-pole C.0 


1ese at only 


induction GOLVOP Type V15/20 IP and 50/20 IP Available now for development purposes 


n. and final 
woe ‘ screens * The Newmarket Transistor Company, first to make RF tran- 
sistors in Britain on a commercial scale and first again with 
power types, now introduces a new intermediate power 
transistor which fills the gap between the general purpose audio 
and 10-Watt power types. 

Perfectly sealed by a cold welding process, this new unit has a 
special clip mounting which eliminates large fixing studs. 
Maximum power dissipation is obtained with the unit on a heat 
sink but a useful output is obtainable with the transistor alone, 
making it ideal for use with printed circuit boards. 


Abridged data 


MAXIMUM RATINGS 
Collector Voltage (Vcb) DC or Peak, 15V (V15), 30V (V30) 
Collector Current (Ic) DC or Mean, 2A 
Junction Temperature 75°C. 
Collector Power Dissipation— 
(1) On 9 sq. in. of 16 swg aluminium, 2 Watts. 


ips Variable 


on, W.C.1 


——— 


ACTUAL || | SIZE 
i 


NOW! (Derating 40 mW/°C. rise above 25°C.) 
A BRAND i (2) transistor only in free air, 0.5 Watt. 
NEW 12 be iy Thermal Resistance (Junction to mounting surface)—10°C./W. 
; Changeover} § 4 CHARACTERISTICS 
‘ is f Collector cut-off current souvA (max.) 
Magnetki © | i Current gain (Beta) —20mA 40 (typical) 
RELAY | © ‘oe. jf —r1somA 25 ae 
ie } | & —soomA 16 es ; 
; 4 Alpha cut-off frequency zomA 2650 Kes (Typical) 
[oars Typical applications 
R.F. TRANSMITTERS 
. ’ | Output powers up to 3 Watts are possible at frequencies up to 500 Ke/s. 
j i AMPLIFIERS 
f Class A or B amplifiers operating at audio or radio frequencies. 
| DRIVER AMPLIFIERS 
j I Characteristics are ideal for driving Goltop V15 and V30 power 


j : transistors in push-pull. 
} SWITCHING CIRCUITS 
LARGE The maximum mean current rating of 2 Amps permits the use of 
STOCK! large pulse currents as required in servo control systems. 
a 


All enquiries to: OSCILLATORS 
. ° Ultra-sonic and low RF power oscillators up to 500 Kce/s. 
EYSWITCHE! Newmarket Transistor Co Ltd un seein 


E Exning Road, Newmarket, Suffolk Outputs up to 6 watts per transistor. 
STABILISED POWER SUPPLIES 
°e oe Neen = " ee 
R y Telephone : Newmarket 3381 4 Can be used for the series elements of supplies delivering up 
— to 2 Amps or as drivers in larger units. 


. Crown Agt 
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tae 


Oscilloscope 
at work 


from leading booksellers 


ILIFFE & SONS LTD 


Characteristics and uses of the cathode-ray oscilloscope 


THE OSCILLOSCOPE AT WORK 


by A. Haas and R. W. Hallows m.a. (canTas), M.1LE.E. 


This handbook explains the characteristics of the cathode-ray oscilloscope and its 
many uses in servicing radio receivers, amplifiers and television equipment. Spec 
attention is given to the correct interpretation of oscillograms, and the work is 
profusely illustrated by practical examples of oscillograms and circuits. 


15s net by post 16s 171pp illustrated 


A reliable guide for amateur and professional alike 


WIRELESS SERVICING MANUAL 


by W. T. Cocking m.t.e.£. 9th Edition 


This standard work has come to be recognised as a reliable and comprehensive guide 
for amateur and professional alike. Essential testing apparatus is described a 
logical methods of deducing and remedying defects are explained. A chapter on the 
servicing of frequency-modulated v.h.f. receivers is included. 


JuLy, 1958 


ial 


nd foi 


17s 6d net by post 18s 8d 268pp illustrates} 


Published for "Wireless World” by 
DORSET HOUSE STAMFORD ST. LONDON ‘5S. 


| 
en 


E.l | the 


The Best Manufacturers 
use Grey « Marten 


‘Amalgam’ solder 


Grey & Marten make solders specifically for the 
Radio, Television and Electronic industries. 
Amalgam ‘Resinact’ Cored Solder with specially 
activated resin flux, to specification DTD 599, and 
B.S.44I1. 

Amaigam P.C. Alloys for dip-tinning printed 
circuits (free service for checking analyses of metal 
in customers’ baths). 

Amalgam Fusible Alloys, made in all forms, for all 
uses. Fully approved A.I.D., C.I.A., G.P.O., 
I.R.C.S.C. and M.O.S. 


on 


GREY & MARTEN LIMITED | 


City Lead Works, Southwark Bridge, London, S.E.1. Tel: HOP 0414 
and at Birmingham, Manchester and Ipswich 


[hapman 


The FM91 tuner represents the very latest in design 
technique, and is the outcome of many years ex- 
perience in the design and manufacture of high 
quality V.H.F. tuning units. High sensitivity and 
complete tuning stability figure in the ambitious 
specification, which includes A.F.C. and also twin 
cascade limiters giving an almost constant output 
from large variations of signal input due to aircraft 
flutter, etc. The new Mullard ‘Bright Line’ 
tuning indicator makes tuning delightfully easy and 
accurate. The FM91 is £23/10/- inc. Purchase Tax 
or £26/18/- inc. Purchase Tax when self-powered. 
The Tranquillo ampiifier with a similar presenta- 
tion, is available at £29/18/-, and both units can 
be shelf mounted or cabinet mounted. 


Full specifications from your Hi-Fi dealer or : 


C. T. CHAPMAN (Reproducers) LTD. 


CHAPEL LANE, HIGH WYCOMBE, BUCKS. 
Telephone: High Wycombe 2474 


R 


Pye P 
Melbc 


Svens 
Strind 
Stock! 
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Pie 


and its | 
Special 
work is | Mozarvt 
lustrated | Companion. 
& e . a 8 
The creative mind of the scientist...in the hands of the craftsman 
| Introduced at this years’ Audio Fair, the new Pye 
| Mozart Companion 10-watt Speaker has been 
ive guide critically designed to match the outstanding per- 


ool. formance and finish of the Pye Mozart Lowboy 

10-watt Amplifier. It incorporates an 8 15-ohm 

illustrated driver and a 4’ 15-ohm tweeter mounted in a speaker 

| enclosure of unique design. This is a totally en- 

closed folded isothermalized duct with the driver 

near one end, and an acoustic resistance coupling 

ON S.El |; the closed end internally to control resonances. 

The crossover frequency is 7,000 c.p.s. The crossover 
—— network is inductive and capacitive. 


| 
A pair of Mozart Companion The Pye Mozart Companion Speaker’s exacting specification 
Speakers is more than adequate for has been reached only through good design and hand-finish- 
stereophonic systems. The design ing by experts. The hand of the craftsman may also be seen 
; | ensures any two such units would in its presentation. All surfaces are attractively veneered in 
d | be perfectly matched. walnut and fitted with interchangeable rubber feet for 
? } The frequency response after bass horizontal or vertical mounting. The clean lines and prac- 
n design equalisation at the amplifier is level tical dimensions are in keeping with its character as a high 
ears ex- to +4dB. from60c.p.s.to15,000c.p.s. quality electronic instrument. 
of high |} The response extends smoothly from Dimensions: 25” x 114” x 10}”. 18” legs and mounting plates are 
vity and | 45 c.p.s. to 17,000 c.p.s. optional. Weight: 223 lbs. 
mbitious 
Iso twin |} 
t output 
) aircraft 
aot aa | PYE HIGH FIDELITY SYSTEMS 
hase Tax 
powered. 
presenta- 
nits can Pye Pty. Ltd., Deutsche Pye G.m.b.H., Pye Limited, Pye Limited, Pye Corporation 
| Melbourne, Australia. Berlin-Zehlendorf-West, Auckland, C.1. Mexico City. of America, 
ae || Svenska Pye A.B. Roonstrasse 2, Hew Zentand. Pye (Canada) Ltd., 1149 Raritan Avenue, 
) LTD. | Strindbergsgatan 32, Germany. Pye (Ireland) Ltd., Northline Road, Highland Park, 
BUCKS. Stockholm NO. Dublin, Eire. Toronto. New Jersey, U.S.A. 
ee 
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THE WEYRAD AM/FM 
RECEIVER 


THIS RECEIVER WHICH HAS BEEN SPECIALLY DEVELOPED FOR THE AMATEUR CONSTRUCTOR PROVIDES 
COMPLETE COVERAGE OF THE SOUND BROADCAST BANDS—LONG, MEDIUM AND SHORT WAVE AM. 
WITH 87.5-100 Mc/s. V.H.F. FOR FM. WE HAVE PRODUCED A FULLY ILLUSTRATED BOOKLET WHICH GIVES 
INFORMATION ON THE ASSEMBLY AND ALIGNMENT OF THE 4-BAND SEVEN-VALVE RECEIVER, INCLUDING 
CHASSIS LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM. 


%& ‘‘ WEYRAD ” B.61 COIL PACK, P.23 I.F. TRANSFORMERS, T.S.61 TUNING SCALE, Q2 1.F. 
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER. 


% ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE. 


3% DESIGNED FOR LATEST TYPE MULLARD VALVES. 
% RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY 


AMPLIFIERS. 
po ee hae GS) erperreperrerrrreTerere rrr ene 2/6d. 


ILLUSTRATED FOLDER OF A.M. COMPONENTG............... 3d. 


WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 


EVERYTHING | 


1 (ea Ae Gel : : 
—_ - = * =} | Mi 
RS) You can buy all your | = hy 
® : ‘ Hi-Fi and tape record- | 2 
Cj = Ss ga ing equipment by one | S = 
ey of several easy methods l = Rad 
of payment. Many = 
offers to callers. If you | = 
cannot call, our Mail | 
Order Department | 
| = will give you efficient | : eal 
| = 
| = service. | QUAD 11 CONTROL UNIT 
= London's Hi-Fi | 
= and Tape Re- | : 
cording Spec- | : 
Quartz Crystals of any shape and size cut and iali E 
A : : : ialists 2 
ground precisely to specification and coated, if = | 2 
required, with Gold, Silver, or Aluminium, etc. = i 2 
Brookes Crystats Lrp | wares Se 
Suppliers to Ministry of Supply, Home Office, B.B.C., etc The E&G Radio Centre Ltd. 
181/3 TRAFALGAR ROAD, GREENWICH, LONDON S.E.10 | 
Phone: Greenwich 1828. , 
Grams: Xtals, Green, London. Cables: Xtals, London | - aman seg cc ane wa GS ] 


, 1958 


Se 


ITY 


LIFIER = 


OL UNIT 2 | 


PEAKER 


ntre Ltd. 


——— 
London, W.!: 
667. 
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WHAT MAKES A GOOD TAPE RECORDER? 


Fling QU youve Got INTO INPUT 


(AND OUTPUT) 


The facilities incorporated in a tape recorder must be balanced with the quality of recording or 
reproduction its owner may wish to obtain. This is a design problem because the choice of Input 
Sensitivities and Input Impedances is important. So are Output Levels and their ability to match 
into external reproducers and afnplifiers. 


A Grundig tape recorder gives its owner three different types of Input Sensitivities and Input 
Impedances, suitable for a great variety of different Input sources. A Low Impedance Output is 
fitted for the connection of an external reproducer and a High Impedance Output is provided so 
that the signal can be fed to external amplifying and reproducing equipment. 

The accompanying Chart gives the Input Sensitivities and Impedances as well as the Output 
Levels and Impedances for all Grundig Tape Recorders. 


Makers of the finest 


Tape Recorders in the world 


RECORDER TYPES / SOOL 700L 700¢ = | TK TK 819 | TM 819A |TK 12 [tk 820 |TKS TKS TK 830 |TK 20 


Sensitivity | 2 mV 2mV 2mV O7 mv =|.07 mv | 2 mV 2mV 28mV = |2mV 2mV 1.5m¥ j2mV 


Micro 


Impedance | 200 Kéhms| 200 Kohms|200 Kohms} 200 Ohms |200 Ohms | 500 Kohms/500 Kohms/500 Kohms/ 500 Kohms/|500 Kohms/470 Kohms/500 Kohms 


Diode | Sensitivity | 2 mV 2mV 2mV 2mV 2 mV 2mV 2mV 28mV |2mV 2mV 5 mV 7 mV 


Impedance | 50Kohms |50 Kohms |50 Kohms |500 Kohms|50 Kohms | 50 Kohms /50Kohms |50Kohms |20 Kohms |20 Kohms | 250 Kohms|250 Kohms 


Sensitivity | 400mV¥ |400mV |400m¥ |500mV¥ [500mV | 100m¥ [100mV |100m¥ |100mV |100m¥ = |100mV = [80 mv 


Impedance | 1Mohm |1Mohm |1Mohm |1Mohm |1Mohm |1Mohm |2Mohms |2Mohms |1Mohm |1Mohm |1Mohm |1Mohm 


Level 800mV |800mV |800 mV — (|L5V 1V 1.2¥ 1.8V 1.3V 1V 500m¥ /1.8V 
Impedance | 10Kohms |2Kohms |2Kohms —  |30Kohms |50Kohms |20Kohms |20Kohms |10Kohms |10 Kohms |4.7 Kohms |10 Kohms 
low | Power 25W. |25W 4.5W 2.5 W 4.5 — (|25W 4.5W 2.5 W 4.5W 6W 2.5W 
” 
Output | Impedance | 50hms [50hms [50hms |50hms [5 0hms — |50hms [50hms [50hms (50hms |150hms (5 Ohms 


GS 117a 
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| GRUNDIG (Great Britain) LTD. 


39/41 NEW OXFORD STREET, LONDON, W.C.! 


(Electronics Division, Gas Purification & Chemical Co. Limited) 


HI FIDELITY 
FM RECEPTION.. 


£ 
Ls 


AEE TOT 


oo 


é 
6 


e FM/4U 


7. ra 


§) Head only- £3.7.6d. 
FM/4L 

ev 4’ 6” t& 

F lashings - £4.47.6d. | 
FM/4M f 


= 9’ mast & 
i lashings - £7.2.6d. 


cr 


+ 


a@ FM/Y4 LOFT 


£2.17.6d. 
demands . ' 
4 “ats: ei toms 5 
a fine 
aer ial Audio engineers and other 


critical users will find their best answer is a 
Wolsey FM 4 Element Yagi. These are avail- 
able in two types and have been carefully 
engineered to provide optimum signal/noise 
ratio, whilst maintaining the necessary band- 
width. The folded dipole and reflectors offer a 
unidirectional directivity pattern, providing 
high gain combined with mechanical rigidity 
that have made Wolsey Aerials famous. 


PERFORMANCE FIGURES 


Forward Gain 8 dBs - - - - Impedance 70 ohms 
Bandwidth 10 mc/s at 3 dB points 
Front to Back Ratio 25 dBs 
Acceptance Angle 90° at 3 dB points 


WOLSEY ELECTRONICS 
LIMITED 


CRAY AVENUE - ST. MARY CRAY 
ORPINGTON KENT 
TELEPHONE: ORPINGTON 26661-6 


(Electronics Division, Gas Purification & Chemical Co. Ltd.) 
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| WALMORE ELECTRONICS LIMITED 
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PHOENIX HOUSE, 19/23 OXFORD STREET 
LONDON, W.1 


Telephone : GERrard 0522 Cables : Valvexpor 
For immediate response Telex London 8752 


EXPORTERS OF RADIO, TELEVISION AND 


INDUSTRIAL TUBES, HAVE PLEASURE IN 
INTRODUCING THEIR BRAND 


AND INVITE ENQUIRIES FROM BUYING | 


AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


SUPPLIERS OF RADIO COMPONENTS 
ELECTROLYTICS, AND CATHODE RAY 
TUBES 


Manufacturers are invited 
to write for details of 


BELCLERE 


HIGH QUALITY 


CHOKES & 
COILS 


of every description 


THE BELCLERE COMPANY 


171, COWLEY ROAD, OXFORD 
A.1.D. Approved Oxford 3430 & 343 


TRANSFORMERS 


' 
' 


) 


| 
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* XK 


Pi 
PE 
Er 


XUM 


JuLy, 1958 WIRELESS WORLD 79 
Ly, 1958 
- APL AN LEE scvs 
vexpor (ae A RE eo NR we wees ee 
| STANDARD SMOOTHING CHOKES 
N AND — oo ene — yoy 
umber iiamps enries esis. ms. ize 
JRE IN | ; P-2772 10 50 2000 9000/39 
) i eee P-2773 25 10 520 9000/39 
: P-2774 25 25 1500 9000/39 
Standard Mains P-2775 25 50 1200 9000/41 
P-2776 50 10 700 9000/39 
and Filament P-2777 50 20 850. | 9000/40 
Transformers P-2778 50 50 1200 9000/49 
(see tables below) P-2779 75 10 230 9000/41 
ae P-2780 75 15 450 9000/41 
have ail primaries P-2781 75 20 500 9000/49 
wound 10-0-200- P-2782 100 10 290 9000/41 
220-240V. 50 cps; [ P-2783 120 10 240 9000/49 
} an electrostatic P-2784 120 15 280 9000/49 
Seg eRe P-2785 120 20 300 9000/57 
shield is fitted P-2786 150 15 115 9000/41 
BUYING between primary P-2787 180 5 140 9000/49 
ISIVELY and secondary P-2788 180 10 190 9000/57 
windings on all P-2789 180 15 260 9000/57 
P-2790 180 20 280 9000/65 
models; the DC P2791 250 15 45 9000/41 
rectified current P-2792 250 25 70 9000/49 
NENTS is quoted for P-2793 250 5 120 9000/49 
YE RAY full wave P-2794 250 10 140 9000/65 
His a P-2795 250 20 180 9000/73 
rectifier windings P-2796 350 10 100 9000/73 
with condenser P-2797 500 25 32 9000/65 
input filter. P-2798 500 5 50 9000/73 
| The inductance quoted is measured at 10 volts, 50 c.p.s. with rated D.C. current 
1LEC 1 STANDARD MAINS TRANSFORMERS 
of ELECTRICAL SPECIFICATION Model 
Ref. No. Secondary 1 Sec. 2 Sec. 3 Sec. 4 Sec. § Size 
P-2749 |] 150-0-150 V. 25mA | 63V. 06A.[63V.06A..  — = 9000/41 
P-2750 || 150-0-150 V 50mA| 63V. 06A.|63V. 1A] — — [9000/49 
| P-2751 |] 150-0-150V. 75mA| 63V.  1A.|63V. 2A.[63V. 1A] — 9000/57 
P-2752 | 200-0-200 V. 75mA| 63V.  1A.163V. 2A]63V. 1A] — 9000/57 
P-2753 | 250-0-250 V. 75 mA | 0/5/63V.2-5A.|63V. 3A.)63V. 2A] — 9000/65 
YY P-2754 |] 250-0-250V. 100 mA | 0/5/6:3V.2-5A.|63V. 3A.[63V. 2A] — 9000/65 
P-2755 | 250-200-0-200-250 50mA|63V.  1A.163V.15A.)  — = 9000/49 
P-2756 | 300-250-0-250-300V. 180mA| 0/5/6-3V.3A.|63V. 3A.]63V. 3A.) — 9000/73 
P-2757 || 350-300-0-300-350V. 75mA| 0/5/63V.3A.|63V. 3A.]63V. 3A) — 9000/73 
z P-2758 |] 350-300-0-300-350V. 100mA | 0/5/6-3V. 2A. 163V. 3A.]63V. 1A] — 9000/65 
3 i * DESIGN : Complies with BSS2214 P-2759 | 350-300-0-300-350 VV. 120mA | 0/5/6-3V. 3A. 16:3V. 3A.]6:3V. 4A. _— 9000/73 
P-2760 || 350-300-0-300-350V. 180 mA | 0/5/63V.3A.163V. 3A.J63V. 4A.| — 9000/73 
%* CONSTRUCTION : Steel encased, compound filled | P-2761 ff 350-300-0-300-350V. 250mA | 0/5/63V. 3A. |63V. 3A.|63V. 4A.|63V. 4A.] 9000/81 | 
| * DIMENSIONS ° Plan and fixing to RCL215 P-2762 j] 450-400-0-400-450 V. 120mA | 0/5/6-3V. 3A. /6-3V. 3A.]63V. SA. _ 9000/73 
i P-2763 || 450-400-0-400-450V. 180 mA | 0/5/6:3V. 3A. ]63V. 3A.|63V. 3A.163V. 4A.]9000/81 
| HUMIDITY: Category H2 or better P-2764 |] 450-400-0-400-450V. 250 mA | 0/5/6-3V. 3A. [63V. 3A.|63V. 4A.163V. 4A. [9000/81 
| + TERMINALS: Patented design insulators, P-2765 |] 550-S00-0-500-S50V. 120mA | 0/5/6-3V.3A.|63V. 3A.[63V. 5A] — 9000/81 
i layout to RCL215 P-2766 || $50-500-0-500-S50V. 200mA | 0/5/6-3V.3A.|63V. 3A.[63V. SA.) — 9000/81 
* MOUNTING : Upright or inverted all models STANDARD FILAMENT TRANSFORMERS 
| * FINISH: Grey hammer, stoved enamel 
ELECTRICAL SPECIFICATION Model 
Ref. No. Secondary 1 Sec. 2 Sec. 3 Sec. 4 Sec. § Size 
NY P-2767 [63V. 1A. = = = ——Js000/39 
PARMEKO LIMITED P2768 | 0-45-63 V. 2A. “ > ~ ——Fs000/40 
P-2769 |] 0-4-5-6-3 V. 3A. = — = sal 9000/41" 
PERCY ROAD . LEICESTER P-2770 |] 0-4-5-63 V. 2A. | 0/4/5/63V. 2A.) — an = 9000/41 
30 & 343! England P-2771 | 0-4-S-6.3V. 3A. | 0/4/5/63V. 3A.]63V. 3A.[63V.3A.| — [9000/65 
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IMPORTANT ANNOUNCEMENT 


AMPHENOL creat Britain) LTD. 


announce that their association with Gas Purification 
& Chemical Co, Ltd. has been terminated, and that 
they are now a wholly owned subsidiary of Amphenol 
Electronics Corporation of 
Chicago, U.S.A. 


All communications should in 
future be sent to their new 
Factory and Office premises at 
Burgess Hill Industrial Estate, 
Victoria Road, Burgess Hill, 
Sussex. 


AMPHENOL (Great Britain) LTD. 


Burgess Hill Industrial Estate, Victoria Road, Burgess Hill, Sussex 


Telephone: Burgess Hill 85616 
AMPHENOL ELECTRONICS CORPORATION, CHICAGO, U.S.A, 
AMPHENOL CANADA LTD. TORONTO 9, ONTARIO 


EDDYSTONE COMMUNICATION RECEIVERS} ' | HI-Fl EQUIPMENT 
(CABINETS See page 54) 


RADIO CHASSIS 


Empress 9-valve de luxe AM/ 
FM with two speakers 26 gns. 
Empress 6-valve AM/FM with 
lOin. speaker ......... 22 gns. 
Empress 6-valve de luxe AM/ 
FM self-powered tuner 22 gns. 
Empress FM Tuner’ £€13/15/- 
Empress 5-valve AM £€14/5/- 


0° EE 


arrreemunent | Armstrong PB 409 9-valve AM/FM 6-watt push-pull ......... 28 gns. 
Cos Wns td Geteenart aries | AF 105 10-valve AM/FM 1O-watt push-pull s.rerveveseon £37 0 0 
Model * ET ne Be en £20 17 0 
8 £31 18 0 3 v) wr "3 14 6 } H.4 AM/FM 4 wavebands ...............00006 .. £24 6 6 
870 ea pater 6 6 4416 | H.4.PP AM/FM push-pull 4 waveband ... £29 3 10 
a 8 4 > ier ie H.4.T2 AM/FM self-powered tuner ........ ... £24 19 0 
750 9 0 420 | H.11 AM/FM tuner with pre-amplifier --- £29 3 10 
— ae £12 16 8 £12 16 8 FM self-powered tuner ...........sssssseeeeees ... £17 10 3 
ET :ahihadintubanenneule £14 0 0 £14 00 AUTOCHANGERS TRANSCRIPTORS 
Cash price if paid in 6 months by Bankers’ order. Garrard Garrard 30! £26 8 3 
Carriage paid per passenger train. RC 98/4 7 Connoisseur ee £28 11 0 
Model 840A is for A.C. or D.C. 110/250 v.; 750 and 680X 110/240 v. RC 88/4 8 Goldring-Lenco 56 £23 7 10 
A.C. These sets are the choice of the discerning professional and RC 120/4 2 Coll 4T200 £19 10 0 
amateur users. Descriptive literature gladly forwarded. Collaro latest ... £9 19 6 pane aug eas 
Latest EDDYSTONE Component Catalogue |/-. B.S.R. Monarch ... £8 15 0 Garrard T.A. Mk.!l £9 15 8 
Th FERROGRAPH TAPE RECORDER 3A.N................ 79 gns. 
e Tape Decks with Pre-Amplifier, absolutely . omplete ready to 
connect to radio or amplifier: e 
| Collaro/Magnafon Mk. IV . gns. 
Eddystone Telefunken ................ £47 5 0 
Brenell — MUO TIO cdccccnsncsccncsscsines SS —, 
ali Truvox Tape Deck 29 gns. ...... ie 
Specialist | Sotek Tape Deck K.D .....ccccccccsessesseeccescoosscesescssessece 21 gns. 
Wearite Tape Deck 3C  ..........c.cccccccccscscccscsccrscccscecs £45 0 0 
Send for Catalogue of complete range of Hi-Fi Equipment 
SERVICES LTD Cabinets, etc. All available on easy Hire Purchase. 
. 


LEWIS RADIO 


120 (Dept. W758), Green Lanes Palmers Green, N.13 
(Nr. Cock Tavern) Tel.: Bowes Park 1155/6 


55 COUNTY ROAD, LIVERPOOL, 4 
Telephone: AINTREE 1445 ESTAB. 1935 
CALL US ON TELEX. 62-244 : 


Th 
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gns 
0 
7 
6 
3 
9 
3 
0 


0 
0 
6 
10 
0 
0 
3 


2 
7 
0 
4 
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4 
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UNIVERSAL ELECTRONICS 


is equipped for Laboratory test and report, and calibration of 
communication receivers and all test equipment from D.C. to 10,000 Mc/s. 


22-27 LISLE STREET, LEICESTER SQ., LONDON, W.C.2 


RADAR SEARCH RECEIVER 


TYPE AN/APR4 


This Receiver is designed to determine the presence and measure the 
frequency of any radar or radio signals within the range of 38 to 2,000 Mc/s. 
To determine what modulation may be present on these signals giving an 
identification of relative strength of these signals. 
The equipment consists of:— 

5-stage IF (30 Mc/s Amplifier provision is made to feed the 

IF amplifier to a panoramic adaptor) 

| Detector 

2 Stage Video Amplifier (100 c/s—I Me/s, 

| Beat frequency oscillator 


42.5 db) 


The signal is fed through RF “‘ plug in ’’ heads consisting of types:— 


TNI6 38-95 Mc/s | RF Triode first detector, | Oscillator. 
TNI7 = 74-320 Mc/s Butterfly resonant circuit | diode first 
detector, | triode oscillator. 
TNI8 300-1!,000 Mc/s. 
Butterfly resonant circuit. 
| Crystal first detector. 
| Triode oscillator. 
The above three units are available now. 
TNI9 950-2,000 Mc/s. 


Tuneable cavity used for first detector and mixer. 
Butterfly oscillator. 
1 Crystal detector. 
| triode oscillator. 
Accuracy of frequency calibration 1%. 
Power Requirements:—115 V 60-2,600 c/s. 
Also available to be used in conjunction with the above receiver AN/APAIO 
Panoramic Adaptor, and AN/APA23 Injected Frequency Recording 
Apparatus 


AVAILABLE FOR INSPECTION. Prices quoted upon letter request. 


RECEIVERS | 


| HALLICRAFTERS | 
RCA eRe £90 0 0 | 
| AR77E 550 ke/s-32 = — at ype Mc/s £20 00 | 
| ARSSD and Type LF 455 © © | "S00 ke/s-32 Mc/s 438 00 | 
| SX-28 
| EDDYSTONE | 550 kc/s-42 Mc/s £50 0 0 | 
| 6401.2-30 Mc/s. ... €25 0 0 | Sx-71 | 
l 740 550 kc/s-32 Mc/s. ° | 500 kc/s-32 Mc/s €85 0 0 | 
£32 0 0 PORTABLES 
840 Marine ......... 45 0 0 | f : 
| 730550 kcje-33 Micis ase @ 0 | “© OC Zenith cransoceanic | 
| 680 550 ke/s-32 Mc/s €85 © © | Hallicrafters portable | 
00 
| HAMMARLUND " All above in good working order. ! 
j (LS ire 85 0 0 Can be reconditioned to original | 
BEAT TVG, corveccece £45 0 0 specifications to order. 


Po 


| MANUALS 


| For the following receivers :— | 
| AR88LD-D, AR77E, R107, Hallicrafters, SX24, SX28, S20R, $20, B2 
Transmitter-Receiver, HQI20, HRO, Junior and Senior, £1/7/6 { 
each. Set of main dial, bandspread and name plate for AR88D, 
£1/10/- set of three. 


| 
eden de dnsnsetnsanereiacganensanensennnieiteniainianbindlaibiiaal 
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Thursday 9 


Shop hours, oes a.m, Sa "y ao 
| OPEN ALL DAY. SATURDAY 


Telephones : GERrard 8410, 4447 
Vr 


REQUENCY METERS 
Range 125 kc/s—20 Mc/s 
! BC221 y* lasiean condition 
| Also in stock: U.S.A. BENDIX ILM series 
i Aircraft version of BC221I. 
| TS174 20—250 Mc/s. 
| 


TS175/U 85—1000 Mc/s. 
a Prices upon written request. 


Poon oe n= 


COSSOR Double Beam Oscilloscope 
Type 339. IMPROVED VERSION of the OBSOLETE Type 3339 


Time Base Frequency. 6 to 250,000 c.p.s. 


Amplifier. 43 mV RMS/mm_ 10 to 100,000 
eo | cps. 3db. 1.3.mV, RMS/mm. 10 to 100,000 
@ | ©:P-s. 3db (2 stage). 

«| 10 mV RMS/mm. 10 to 2,000,000 c.p.s., 


! 
1 
| 
| 
3 db (2 stage). ; 
| 
! 
I 
| 


seueer 
paesene 
jeaesuat 


pease 


seasesese 


jeuseauar 


HH Deflector Coils. 2 mm/mA RMS. 


@ Power Supply. ae A.C. 120 warts. 
g: 


Sensitivity. YI, 3.1V D.C. LIV RMS 
(vole/mm.) X 2. 25V e 'C 0.8V RMS (vole/mm). 
Screen Diameter. |14 mm. £30 
In good working condition. PRICE 
@)| Also supplied Rebuilt to Laboratory standard 
ett STN and guaranteed for 3 months. Prices on request. 


[ 
| 
| 
| 
| 
| 
| 
| 
I 


SULLIVAN Laboratory Variable 
‘Air Condensers 0.0012 ... New £25 


| | 
| | 
THOMSON-Varley Potential 
| | 
| | 


Divider Manufactured by H. Tinsley. This is a precision 
potentiometer having three decades plus divided wire, total resistance 
70,000 ohms; resolution |/100,000 of total resistance. Built-in gee 
galvanometer appr. | microamp. F.S.D. Accuracy .01°.Unused £25 
Osc sc i nei ci aa its in 
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| TEST EQUIPMENT | 
| MARCONI ** Wee "’ Megger, 500 volt | 
| : New in case. £12 10 0 | 
| Signal Generators 
TFI44G 85 kc/s-25 Me/s | Evershed Series One, |,000 volt | 
| «75 0 ao 0 0 | 
| TF390G 16-150 Mc/s Evershed Bridge Megger 500 
i £30 0 0 ae wcaoueaas 500 | 
j _ TFSI7 150-300 Mc/s Many others in stock. | 
£35 0 0 
| Wavemeters RCA 
| TF643 20-300 Mc/s £15 0 0 Signal Generator Type ™_ | 
| Valve Voltmeters ‘ ‘ 370-550 Mc/s evccce £35 | 
WERE. ccanevensrss 
| decree GENERAL RADIO . 
mpecance Bridge | Type 8 4 Signal Generator, 
. sce ienammeaae 0 0 | 130-300 Mc/s... £65 0 6 | 
Output Meter q 
| TF340  SmW-5W, 25-200 | MEASUREMENTS CORP., | 
| GED cccsccracsteens £30 0 0 BOONTON, U.S.A. | 
Audio Oscillator Type 80 Signal Generator, 
| TFI95L 0-40,000 c/s 2-400 Me/s ........0008 £225 0 0 I 
| £65 0 0 | 
| Spectrum Analyser MUIRHEAD | 
| TF98 Write for quotation Decade Oscillator... £175 0 0 | 
| AVO | 
EVERSHED Model 8 Meter...... £46 0 0 I 
Evershed Series One, 00 volt | Model 7 Meter ...... 4i4t0 0 | 
| €25 0 0 | Model 40 Meter ... 120 0 | 
eee ee ee 
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FLE LE 
SHATING 


HE “impossible” becomes 


Ramee Radiospares components are 


delivered absolutely “by return” | 


practical with the applica- 
tion of flexible shafting. 


GUM THE MOST RELIABLE 
MAGNETIC RELAY 


We are experts in this rapidly 
developing field and can show 
you how to operate any element 
requiring rotation or push-pull 
movement, or both. Distance 
from control to point of applica- 
tion presents no difficulty. 


Consult us on any of your 
remote control problems. 


Flexible Shaft Handbook 
available to technicians on 


)request to Dept. W. 


BA.R.B. 


ADMIRALTY 
APPROVED 


The 3000 TYPE RELAY 


can now be supplied to 


PLUG IN 


COMPLETE WITH BASE 
AND TRANSPARENT DUST COVER 


== 
= 

,— Sy. 
=~ 


ne 


REMOTE CONTROL 
POWER DRIVES 
and COUPLINGS 


¢€oO. OF CREAT BRITAIN LTD. 
INDUSTRIAL Division 


BRITANNIA WORKS, ST. PANCRAS WAY 
LONDON. N.W.1. Tel: EUSton 5393 acs 


A.D.S.RELAYS LTD. Dept.w.w. 


12 STORE STREET, LONDON,W.C.1. Tel. MUSeum 2455 
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A @ Full details of Library membership (at approx. I/- 

per week each L/P borrowed). @ Stylus and record wear reduced almost to a point 

SEND 3/6 of non-existence. 
FOR YOUR COPY THE L/P RECORD LIBRARY | @ Armiength of 2° eliminates 
inertia. 

ts ” | SQUIRES GATE, STATION APPROACH @ Usable with any cartridge. 
return NOW BLACKPOOL, LANCS. Gait nen, 208 O> entiine tie 
sane 
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THE LONG PLAYING RECORD ve tte, 
LIBRARY (Selective) CLASSICAL FACTORY () ravens FRESH 
CATALOGUE & HANDBOOK 
— wn SALES “, 3" SERVICE 
POSTAGE: & PACKING 3/ 6 POSTAGE & PACKING “es sen’ 
ALL NEW L/Ps SUPPLIED TO ORDER BY THE LONG 


EASILY THE BEST VALUE IN THE 
GRAMOPHONE WORLD TODAY AND AN 
ESSENTIAL PURCHASE FOR THE RECORD 
COLLECTOR AND AUDIO ENTHUSIAST 


CONTENTS 


@ A selective list for all the L/Ps of good music 
well reviewed by the critics—over 4,000 record- 


@ 50 L/Ps specially suitable for demonstrating high 
fidelity equipment. 


@ The care and reproduction of L/Ps. 
@ Groove jumping and groove repeating. 
@ The use of amplifier controls. 


ings listed. with marked improvement in reproduction. 
@ A basis for a 1958 record collection—100 recom- 
mended L/Ps. ANNOUNCING 


PLAYING RECORD LIBRARY ARE NOW TREATED 
BY THE ‘‘ PARASTAT ” PROCESS AND THUS BECOME 
PERMANENTLY ANTI-STATIC AND RESISTANT TO 


DUST. 

OTHER FEATURES OF THIS UNIQUE SERVICE ARE: 
Any record purchased is not only a brand new, guaranteed 
unplayed factory copy but it has been obtained from the manu- 
facturers by special order for the purchaser. Besides being 
unblemished the disc is also as up-to-date a pressing as currently 
avaiable in this country. This is tremendously important when it 
is realised that many of the older L/Ps (especially Decca) are 
currently being recut from the master tapes by the manufacturers 


THE MACKIE PARALLEL TRACKING ARM 


Offering at last to the audio-connoisseur, perfect 
radial and tangential tracking. 


The arm is carried on two steel balls only, thus 
reducing bearings friction to an absolute minimum. 


@ Side pressure on stylus—virtually nil. 


SPLICERS 


_| MODERN ELECTRICS LTD 


164 CHARING CROSS ROAD, LONDON, W.C.2 


TELEPHONES: TEM 7587 & COV 1703 CABLES: MODCHAREX, LONDON 


LONDON’S LEADING TAPE RECORDING SPECIALISTS 


JOINTING-COMPOUNDS 


72 


CONNOISSEUR & HEADS RCA. ETC. 


Appointed Agents for 

|  FERROGRAPH TRUVOX | 18 | pers pes of 

various types of | TAPE 

: GRUNDIG ELIZABETHAN | RUN- a _— 1 (L.P. and standard) 

VORTEXION BRENELL |_‘O'"?)__ 

| PHILIPS ETC. HI-Fl DEMONSTRATIONS AT ALL TIMES 
ina aes | 50 50 | AMPLIFIERS 
LENCO QUAD LEAK PILOT 
COLLARO | various types of various types of | PAMPHONIC ROGERS 
GARRARD l STYLI | BEAM-ECHO MULLARD 


(Diamond & Sapphire) TRUVOX 


Send stamped, addressed Pp . 
various types of envelopeforourcomplete * Prompt attention to post orders 


LOUDSPEAKERS | list of Tapes, Accessories * Overseas visitors welcomed 


50 Ene 


| 
| 
PICK-UPS 7 
| 
I 
| 
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NEW enlarged edition of a hook that | 

has already sold over 170,000 copies 
Foundations | : 
of Wireless 


7th Edition by M. G. Scroggie B.SC. M.LE.E. 


Now virtually a new book, this 7th edition has been almost entirely 
rewritten, and much material added to bring it completely up to date, 


In an easy style, it covers the whole basic theory, starting from the 
most elementary principles. It deals with receivers, transmitters, 
amplification, valves, transistors, aerials, power supplies, and other 
aspects of the subject. More emphasis is now made on f.m. and 
v.h.f., and cascade v.h.f. amplifiers, colour television, e.n.t. generators 
and transistor d.c. voltage raisers are included for the first time. 


388pp 278 diagrams ie : 
15s met ty post 16s 40 Published for “Wireless World” by 
from leading ILIFFE & SONS LTD CEN 


—— 
booksellers DORSET HOUSE STAMFORD STREET LONDON S.E.! as 
. 
Are you looking for | CONDENSERS 
| AR88 FILTER PACK. 3x4 mfd., 500 v. (new), 25/- each. P.P. 2/C. 
HIGH MECHANICAL STRENGTH at LOW COST ? BLOCK PAPER CONDENSERS 
0.25 mfd., 2 kv. wkg., 2/6 each. 1 | wkg., 2/6 each. 1 mfd., 750 v. wkg. 
. mfd., 400 v. wkg., 2/6 each. 1 mfd,, | @/- each. 2 mfd., 400 v. wke., 3/6 
2 kv. wkg., 3/6 each. 2 mfd., 600 v. each. 2 mfd., 1.5 kv. wkg., 4/6 each. 
wkg., 4/- each. 3 mfd., 400 v. wkg., 3 mfd., 400 v. A.C. wkg., 5/- each. 4 
4/- each. 4 mfd., 400 v. wkg., 4/6 mfd., 600 v. wkg., 5/- each. 4 mfd., 
each. 4 mfd., 1 kv. wkg., 5/6 each. 2 kv. wkg., 6/6 each. 8 mfd., 500 v. 
6 mfd., 400 v. wkg., 5/6 each. 8 | wkg., 4/9 each. 10 mfd., 440 v. A.C. 
wnfd., 1,200 v. wkg., 11/6 each. 0.1 | wkg., 12/6 each. 80 mnfd., 300 v. 
mfd., 4 kv. wkg., 4/6 each. 0.5 mfd., | wkg., 27/6 each. 50450 mfd., 300 v. 
5 kv. wkg., 7/6 each. 0.5 mfd., 2 kv. | A.C. wkg., 3Q/- each. 
VARIABLE CONDENSERS, air spaced, 5 pf., 15 pf., 25 pf., and 50 pf., with lin. Nev 
spindle, 2/- each. Pre-set types, 1/6 each. Double spaced, 25 pf., 3/6 each., 100 pf., . 
MOULDED 4/~ each. circ 
B K FOR 19 SET AERIAL VARIOMETER MK. I. As new, 25/- each, P.P. 2/- 
S nae it - INSULATORS (Pyrex feed through), new, 7/6 each. mol 
RHEOSTATS (by OHMITE). 25 ohms, 2 aes 17/6 each (new). W/W. pots 
McMICHAEL 17” 6 ohms, 5 watts, l}in. spindle, 3/6 ea ‘a zi ; ‘ dan 
PORTABLE TV R.F. UNITS, type 26B. Brand new in cartons, ~~ Beach. P.P. 2/6. pen 
RECEIVERS RECEIVER a a (part of SCR 522). This well-known receiver covers 100 to 
: 156 M/c., the “C™ is the latest type which incorporates several mods. over ‘ 
NOW ALSO USED IN SOBELL the earlier saodiahe noise limiter. AVC, squelch circuit and phi audio stage. wo! 
TABLE MODEL. The power requirements are 300 volts 70 m/a. H.T. 12 volts 3 amp. L.T. New 
Size of product often precludes the use of e moulding but and complete with 11 valves, £2/2/6 each with circuit. P.P. 3/6 mal 
FIBRE FORM can be moulded in any size. VARIACS. 230 v. input 50 cycles 0-230 v. at 9 amps. output. £11/10)/-. . 
; Pay PRECISION RESISTORS. 3x 1 meg. 1% on panel. §/G each. wor 
FIBRE FORM is a new material based on the combination of strong 100 AMP SLYDLOK FUSE holder, 27/6 each. ‘ 
cellulose fibre with synthetic resins. There are other reinforced CERAMIC VALVE holders 1, O., and UX 7 pin, 2/6 each tria 
plastics but FIBRE FORM mouldings are not only LIGHTER and sights a ae 
STRONGER, they are CHEAPER. preety center oe if laa , 
. y 277 
keodios yor rg ta = .y a rd Rag oweqge em. ete * gh tg 1277A LZ Freq. meter and signal Fe 
portabdie radios, masks, cabinet backs (right up to in - 
console model), radiogram backs, TV tube end protectors, etc., etc. AMERICAN COAXIAL plugs types J.101, M-359-A, M-358. 
The illustration shows a moulded back manufactured for Radio ae mourzoR. at. 4 —_ bear = RL A.C. or yg operated. 
& Allied Industries Led. Its strength, dimensional stability and Maghét cen aaah, —-, 9, 1 CV51 and VR92. As new in il 
. sat : a ase, 
o appearance make this back a vita! component of the cabinet TRANSFORMERS, “C” core type. Input 230 v. or 440 v. A.C. Output 725, 750, 
esign 775, 800 v. at 300 mis., and 240, 250, 260, 270 v. at 210 mls. New 35/« each, 
WE CAN IMPROVE YOUR PRODUCTS AND foe: ag og pedi mee mgpdorng v. at 1 amp., 20, 21, 22 v. af 850 mis, at 
C al a - e 
RED UCE YOUR CcOosTSsS Input 200/250 v. output 350-0-350 tapped 250-0-250, at 180 mis., 5 v., 3 amp 
6.3 v. at 0.5 amp., new, 25/6 each, 3/6 post. 
FIBRE FORM LIMITED Input 230 v. A.C., output 6.3 v. 1.7 amp., 6.3 v. at 0.3 amp. New, 10/6 each, 
4 post 2/-. 
GARRATT MILLS, beggars STREET, LONDON, 8.W.18 TERMS C.W.O. All goods offered are ex-WD. S.A.E. for enquiries, 
: Wimbledon 394 
and W. MILLS 
LOWER GORNAL, Wr. DUDLEY, WORCS. 3-B TRULOCK ROAD, TOTTENHAM, N.I7 
: Sedgley 3486 Phone: Tottenham 9213 & 9330 
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Signal 


S.L.135 
For M.E.S. bulbs 


| CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel.: MOLESEY 4336 


Arcolectric 


WIRELESS WORLD 85 


Lamps 


S.L.130 A high quality fitting for M.B.C. bulbs. 
S.L.135 A new adjustable M.E.S. signal lamp. 
S.L.160) New miniature neon signal lamps 
S.L.162) for 80-600 volts. Fixing 4” hole. 


Samples of above to manufacturers for design purposes 
AT ONCE— WITHOUT CHARGE—on request. 


Many other signal fittings —M.E.S., B.C., S.B.C., etc. 


Write for Catalogue No. 1/31 


Ss. 


uation | ARCOLECTRIC 


SWiITCHES:-tTto 


circuits, sub-miniature components can now be soldered 
| more accurately, with much less effort, without risk of 
damage to adjacent components with the feather-weight 


pencil-thin Oryx. Available in seven models for continuous 


makers, electronic equipment makers throughout the 


trial on your own production lines. 


For QUICKER.. 


ORY X 


—— 


| New techniques demand new tools. Transistors, printed 


working up to 470°C. Widely used by instrument 


world. It will pay you to give the Oryx an extended 


from 


25). 


subject 


EXCLUSIVE ORYX FEATURES 


* Low voltage (6-24 v.), absolutely safe, therefore ideal for female 


operatives. 
M * Heats up in 35 seconds—cannot overheat during extended use 
BETTER Joints * Uses renewable, interchangeable, corrosion-resistant bits 
* Patented heating element has no ceramic spacers or mica insulators 
at less cost t ; * Ideal for battery-operated mobile service on cars, trucks, aircraft 
£7 Write now for : 


; * Efficiency equal to mains-operated 80-watt iron at fraction of 
illustrated Folder weight and size 


and Price List. * Fully guaranteed against breakdown for twelve months 


ORYX ELECTRICAL LABORATORIES LTD., 
DOMINION ROAD, WORTHING, SUSSEX Tel: WORTHING 9895 
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NEW SPEAKER ASSEMBLIES 
STAR SPEAKERS or 


3-D LISTENING 


Musically satisfying 
The Golden or Bronze Ten and 410T Tweeter give a steady response from 
40 to over 15,000 cps. 


Dimensionally Suitable 
They are big enough to give near perfection (remember the Bass units are on 
a l4in. centre pole) and are small enough for two assemblies to be used in the 
average room. 
Economically Practical 
They are built to a high standard at down-to-earth prices. Golden Ten Bass 
unit, Crossover CN104 and 410T Tweeter, £10/15/2 inc, P. Tax. 
Bronze Ten Bass unit, Crossover CN104 and 410T 
Tweeter, £9/14/4 inc. P. Tax. 


Richard Allan High Fidelity speakers are 
world renowned. 


Send for descriptive leaflets to: 


RADIO LTD. 


Ricard Allan 


Cathode 
Ray Tube 
PUMPING — 
UNIT | 


Tl est ipa Eg 


¢ > 
VG, co. 


VACWELL 


Are you aware of the variety 
of contact build-ups we can 
assemble? Your problem may 
not be as bad as it seems if you 


riormriritrirt I rl rit 


take advantage of our wide 
ENGINEERING experience in the unlimited 
uses of this adaptable product 


@ Quotation by return 
@ Prototypes within 48 hours 
@ Good delivery guaranteed 


CO. LTD. 


WILLOW LANE, 
MITCHAM, SURREY. 
Temporary telephone: 
MiTcham 1177 


Taylor St., Batley, Yorks. 
Tel: Batley 1123 and 1308. 
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P.0. Type 3000 


The most versatile relay 
available today. 


Coils up to 120,000 
Spring Set Insulation up 
to 5KV 


Also 

Type 600 

Polarised 

A.C. Relays 

High Speed 
Uniselectors 

Key Switches 
Latching Relays 
Magnetic Counters 
to RCS and RCL 
specification if required 


Consult the 
Sreeccaists / 


Specialists in the design and manufacture of 
VACUUM EQUIPMENT 


frock Davis (Relays ) Ltd 


(DEPT. w) TUDOR PLACE, LONDON, w.! 
TELEPHONES: MUSEUM 7960 


LANGHAM 482)! 
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for MEASURING INSTRUMENTS 


IMMEDIATE DELIVERY NEW MINIATURISED MODEL 


Most Basic Ranges available ex-stock for 
immediate despatch. Special ranges— 
delivery 7/14 days. 

Round, Square or Rectangular patterns 
available, also full range of Industrial Switch- 
board Instruments. Portable and Laboratory 
Instruments. 

We can supply Meters with Non-Standard 
Ranges in Current, Volts or Ohms. To B.S. 
89. Industrial or Precision Grade accuracy. 
We are the largest stockists of Elec- 
trical Measuring Instruments in the 
Country. 

Clients are invited to inspect the display of 
instruments at our New Offices and Show- 
rooms. 


MOVING 
cor % 


MOVING % 
IRON 


Turner Model 703 
Rectangular Flush 4” x 3”, 
body diameter 24”, scale length 3£” nominal 


THERMO 
COUPLE 


° Stockists of Meters by 


Turner, Weston, Baldwin, E.A.C., 
Weir and other leading manufacturers. 


ELECTROSTATIC May we quote for your requirements? 


DS ci me tan se 3 Se FO Rs 


Aalid 


103,HAMPSTEAD RD., EUSTON,N.W.!. Tel. EUSton 1639 


XO RE eee 
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Electronic Equipment and Test 
Apparatus manufactured to 
customers design or specificatio 


Contractors to 
G.P.O. and other Govt. Depts. 


From, 
a % watt resistor... toa multi-band 
VHF receiver 
» Lan 


a6 
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PULL ULUL CLC CLL CL 


ob WEBB'S RADIO 
\\ 
Se el eens nee FOR UNRIVALLED STOCKS § (i> -------------, 
ws y= brts and pieces to the finished job - ‘ 


WESTREX “ ACOUSTILENS’ 20/80 ’’ LOUDSPEAKE& 
Bears a luxury price and quite definitely gives luxury results. 
Extraordinary realism and diffusion, in fact words fail us in 
describing this speaker. We can only ask you to listen and 


EXPERT MOVING COIL PICK UP 
A pickup quite out of the ordinary, entirely functional in design 
with a reproduction to satisfy the critical musical ear. Do 
please call and hear its remarkable smoothness and clarity. 


assess what other speakers lack. 
The Ac ilens in cabinet costs £169 


GARRARD T.P.A. 10/G.M.C5 PICKUP 
Hear this new pickup and you will agree it, makes a worthy 
companion to the renowned Garrard ‘‘ 301” motor. Fitted 
with diamond for L.P. and sapphire for 78. 

Price including T.P.I transformer £15,9.4 


| | 

| 1 

| Price £15.19.6 i 

| I 

f 

; WB “HF1016.”" = New 10-inch unit with extra powerful t 

16,000 gauss magnet which helps to give excellent transient I 

| response. 1 

i 
1 
| 
| 
; 
| 
| 
i 


ROGERS “RD CADET” AMPLIFIER 

A worthy addition to the Rogers range, compact in design and 
very reasonable in price, BUT with many features hitherto 
found only in more expensive equipment. Price, with Pre- 
Amplifier, 7.10.0 


WHARFEDALE “ AF10”’ REFLEX CABINET 
A 
results despite its small size of 17in. x 
Confidently 


scientifically designed enclosure which gives full-range 
10}in. x 30in. high. 
recommended where space is a_ consideration. 

Cabinet Price $15.15.0 


(Wharfedale ‘* Golden/FSB "’ £8.14.11 extra.) 


I 
1 
I 
| 
I 
1 
‘ 
I 
a | 


Our new Soho Street demonstration room 
allows instant comparison of any apparatus. 


WEBB’S RADIO, 14 SOHO STREET, OXFORD STREET, LONDON, W.1.  Tel.: 
Shop Hours : 9-5.30 (Thursdays 7 p.m.) Saturdays 9-1 p.m. 


GERrard 2089 
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POLYSTYRENE 


CAPACITORS 


DESIGNED TO COMMUNICATIONS STANDARDS 


«2. Offer the Engineer 


RELIABILITY + 


TMC POLYSTYRENE capacitors have an insulation 
50 times greater than Mica with comparable 
stability plus an attractive price advantage. 


METALLIZED FILM 


TMC METALLIZED MELINEX CAPACITORS 


are a high grade successor to Metallized Paper, with smaller dimensions 
and an operational temperature range up to 150°C. 


In addition to standard ranges of metallized paper. 
precision paper and silvered mica capacitors, we also 
have many designs and ratings suitable for abnormal METALLIZED PAPER 
conditions and unusual locations. 


For full technical data write to: 
COMPONENT SALES DIVISION 


TELEPHONE MANUFACTURING CO LIMITED 


CRAY WORKS 'ST. MARY CRAY: ORPINGTON: KENT: Tel: ORPINGTON 26611 


‘POTentiometer LOCKS | WAFER SWITCHES TO SPECIFICATION 


KNOB | PRE-SET As we — only me ra ——— . a 
ities of wafer switches (to individual specification 
LOCK | CONTROL LOCK | cient 


we guarantee competitive prices and fast delivery. 


paees| Bas 3% |_| SWITCHES TO PUBLISHED DESIGNS (FROM STOCK) 


tive appear- 
ance for panel 
mounting. 


Positive guard 
against vibra- 


| G.E.C. 912-PLUS Mullard Tape Amplifiers 
| $1 (14061/B1) Amplifier “A” 


tion, etc ja pair SS/567/A 
| J S2 (14062/B1) 5$/567/B } 32/6 the set 
TYPE | $$/567/C 
C.H.2 S4 (SS/556/1) ... 1/6 
These un- | | Amplifier “‘B” 
no | I ss (SS/556/2) ... 10/6 | SS/567/A a (16/6 
-o ge G.E.C. 88-50 Pre-Amplifier . 
Ppre-set 
See an Input Selector (state number of positions)... 12/- 
meters or 
trimmers Treble Selector 7/9 
This developmenc o: our popular without ro- 
pre-set control lock is finished in | tational or Write for Price List and Design Chart. 
blackplastic and embodies control | lateral dis- | 


knob and instantaneous finger-tip placement of 
locking knob. Send for List No. shaft. Will 
A.6. accept wide 

; ! range of panel 
Prices reduced chice xacear 
Have you had a copy of our re- 


Send for ieaf- 
vised Knob Lock price list? ~ tg Koa 


* . % | London W2 - AMBassador 2308 
ARDEN Engineering Co. | Suppliers to the leading electronics, aeronautical and 
} 


REDDICAP TRADING ESTATE, SUTTON COLDFIELD | automobile companies and to research institutions, the 


| SPECIALIST SWITCHES 


23 Radnor Mews - Sussex Place 


Pnone: SUT 3038 & 5666 G.P.O. and Universities. 
ie. 
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have you a 
DC ‘bug-bear’? 


No longer need D.C. current be a * bug-bear’. 
The Felgate ELECTRONIC INVERTER 
will transform 200/250 volt D.C. current to 
operate almost any A.C. apparatus needing a 
power of between 25 and 78 watts. 

The instrument consists of a hard valve push- 
pull power amplifier driven by a separate 
oscillator; there are no moving parts. It is 
silent in operation and its frequency is very 
stable. Measuring 9}” x 6?” x 53” it can be fixed 
inside a large instrument such as a radiogram, 
with control switch on the dial. 

PRICE f13. (no P.T.) 


i 


electronic inverter 


See your dealer today. If any difficulty write to: 


FELGATE RADIO LTD. FELGATE HOUSE, STUDLAND STREET, HAMMERSMITH, W.6. 
20 


TT) an onier wistory oF comMUNications “Tops” Tod ay! 


IT THE POLE-MOUNTED CLUB 1 —sCiBROAD BAND END 
FED DIPOLE 


Discovered by 
the early Technical 
Type the P.M.C. was 
found to ‘communicate’ 


Made in any Band from 70 to 
700 mc/s. Ease of erection, light 
weight and Broad Band Width 
enables equal efficiency to be 


with good strength inevery 
direction 

Such was the frequency of 
‘waves’ delivered that successive 
T.T.s, clubbing together, evolved 
the notorious Broad Band 


obtained both in transmission 
and reception. S.W.R. over 
specified bandwidth - less than 
1.5 to 1. An ideal aerial for R.T. 
applications. 


Oo 
| I9Dee2 ; 


SKY-BEAM aerials are the “tops” today ! 


For further details write to: RADIO TELEPHONE AERIAL SYSTEMS LTD. wn association with |-8EAM AERIALS LTO. AND SKYMASTS) 


REDAN STREET, LONDON, W.14 ~ SHEpherds Bush 6426 ~< RiVerside 7878 
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Train for a wonderful future in 


ELECTRONICS... 


Every day the demand for the expert in electronics grows. Radio, television, radar and the whole field of computers and auto- 
mation are rapidly expanding and the trained specialist assures for himself a well-paid career in this quickly developing 
profession. Here is your opportunity to enter for :— 


4 YEAR COURSE ELECTRONICS ENGINEERING — intended for young men who are capable of training 
into future team leaders in scientific applications. Entrance standard G.C.E. Advanced level in Mathematics and Physics. 
Syllabus covers B.Sc. and City and Guilds’ Full Technological Certificate in Telecommunications Engineering. This course is 
recognised by the Institution of Electrical Engineers. The next course commences on the 17th September, 1958. 


3 YEAR COURSE reLecomMMuNICATIONS — Entrance standard G.C.E. Ordinary level or equivalent, 
This course trains students to become Assistant Development Engineers. It covers the City and Guilds’ Full Technological 
Certificate in Telecommunications Engineering. It also includes theoretical and practical instruction on Computers (Digital 
and Analogue), Process Control and Automation. The next course commences on the 9th September, 1958. 
SCHOLARSHIPS 
A number of Scholarships will be awarded for each course. Full details may be obtained on application. 


The E.M.I. College of Electronics. Dept. 127, 10, Pembridge Square, London, W.2. Tel: BAYswater 5131/2 


The College is part of the E.M.I. Group .. . Britain's foremost electronic engineers . . . Pioneers of the world's first public television service. 


THE E.M.I. COLLEGE 


OF ELECTRONICS 


1A64 


The new 


3% MOTEK() sk artHurs FIRST 


TAPE DECK 


LARGE STOCKS OF VALVES and C.R.T.s. METERS, 


This superlative all Avo, Advance, Taylor and Cossor Oscilloscopes in 
British Deck with three stock. AMPLIFIERS, Leak, Trix and Quad. GRAM 
speed control knob is UNITS, Garrard and Collaro. Collaro TRANSCRIP- 
designed to allow easy TION UNIT 2010PX. 

fitment and simplicity of LOUDSPEAKERS, Goodmans, Wharfedale, WB Tannoy 
operation. and leading makes. PICK-UPS and STYLI of most 
The many outstanding makes. TAPE RECORDERS, Grundig, Philips, Truvox, 

features place this Deck Playtime and Ferrograph. 


in a class alone. LATEST VALVE MANUALS 


Mullard, 10/6; Osram and Brimar No. 6, 5/+ each; 
Osram Part 2, 10/-. 


Postage 9d. each extra. 
PARTICULARS ON REQUEST 
Terms C.0.D. OR CASH with order. 


Details on request, 


Patents pending. : re 
List 21 gns. i THUR GRAY. LTD. 
BEODE ELAN props: AR 
TECHuRNIOvuvEeSsS GRAY HOUSE, 125 TOTTENHAM COURT ROAD, LONDON, W.1 
| EUSton 5802/3 Cables : TELEGRAY, LONDON 


Wedmore Street, London, N19. Tel: ARChway 3114 


* i a 
a ais ai: REE | ee 


DHB/7215 
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A revolutionary new idea, 


TAYLOR'S ‘CENTRE POLE’ 


moving coil movement sets the stan- 
MOVING COIL MODEL 500 dard .for panel meters. It is the 


| ylfm) MOST SENSITIVE AND MOST 
A ae POWERFUL MOVEMENT 


RN 

aS \ ON THE MARKET measuring 

I wWol 5 millionths of an amp with complete 

id auto- S4 § reliability, and accuracy to B.S. 89/54 
eloping ® Industrial limits. Extremely robust, 
® this instrument consists of a centre core 

i magnet surrounded by a soft iron ring, 

ualaiell | mf where thecoilrotatesaround the magnet, 
Physics. } TORQUE TO WEIGHT RATIO 
ourse is 11S AT LEAST TWICE THAT 
1OF CONVENTIONAL 

valent. } MOVEMENTS. stick-rree opera- 
ological TION, INHERENT MAGNETIC SHIELDING 
(Digital | A novel method of dry balancing 


ensures permanency and reliability. 
Patented anti-parallax mirror scale 
gives accurate reading. The meters 
can withstand 10,000 per cent overload. 


; A wide range of meters, round or rectangular, is 
5131 | 2 available with scale lengths from two to five ins. 


» sevice | VERY COMPETITIVE PRICES—PROMPT DELIVERY 
| Write for a catalogue stating your requirements 
Samples delivered in seven days. Quantities in 4 weeks 


TAYLOR ELECTRICAL INSTRUMENTS LTD., en, bot — 


Dept. W.1, Montrose Avenue, Slough, Bucks Tel: Slough 21381 


1A64 


ST Choose RD Junior... 


° ° 98 
“| | Britain’s 


annoy AMPLIFIER 


most 


most popular 


uvOX, | 


wwf} "Hi-Fi equipment. 


Full Illustrated Literature may 
be had free and post free on 


Amplifier 
Mkeil Control Unit request. 
i FM Unit (Self Powered) 
een entteeure Trade and Export enquiries invited. — 
Fitted PM6 Unit 
Table Cabi 
— ROGERS DEVELOPMENTS cectronics) LTD. 
DON, ON | “"RODEVCO WORKS” e 4-14 BARMESTON ROAD e CATFORD e LONDON SES 
‘ Telephone : HiTher Green 7424 Telegrams . RODEVCO LONDON SE6 
—= 
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DEPENDABLE RELAY 


CO. LTD. 


8A AINGER RD., CAMDEN TOWN, LONDON, N.W.3. PRimrose 8161 
Head office, 12a Tottenham Street, W.! 


Typical 


3,000 TYPE RELAY 


—when only the best will do 


JuLy, 1958 


P. O. TYPE 
3,000 & 600 
RELAYS 


Have you a 
Relay Problem? 
The answer is at your elbow! 


Just pick up your telephone and our 
long experience is at your service, 
—delivery —applications etc., ete. 
— we can help you in all of these 


Service is our byword 


Relays manufactured to your 
specification to 
A.I.D. & 1.E.M.E. Standards 


* COILS up to 80,0002 

% CONTACTS up to 8 amp. 
% INSULATION up to Skv. 
% PROTOTYPES 7 DAYS. 


% SPECIALISTS in 
TROPICALISATION 


%* TRANSISTORISED 
RELAYS 


Technical data leaflet on request. 


TRANSFORMERS 


for every requirement 


4 


Electronics 
Transmitters 

’ Radar 

Test 
equipment 
M.V. discharge 
tubes 

R.F. heating 
L.V. heating 


Range 1 volt—35 K.V. 1 M/A.—1,000 amps 
STANDARD OR TROPICAL FINISH 


We are on Admiralty and Ministry 
of Supply lists and A.I.D approved 
Enquiries to: 


STEWART TRANSFORMERS Ltd. 
75 KILBURN LANE, LONDON, W.10 - LADbroke 2296/7 


Precision 


“renee” 


110-230 v. A.C. Com- 
lete with mains power 
ead, aerial assembly. 
New in transit case. 
Size: D. 9in., W. 7?in., 
L. 82in. 440 Mc/s— 


LOUDSPEAKERS 
18” L. x 18” W. x 8” deep cabinet. £1 .0.0 P. & P. 5/- 


8in. Speaker with Transformer in good 
£1.5.0 P. & P. 5/- 


condition. 


17” L. x 17” W. x 8” deep cabinet. 
10in. loudspeaker. 


A Strobe Unit complete with 8 valves 


and 2 relays. £1.10.0 P. & P, 5/- 
A. PRESTON & SONS 


186 Sussex Way, London, N.19 prone: archway 5951 


0) 


6s 
Ss 


% 


—_ 
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REALLY GOOD LOW NOTES ... 


W15/FS The W15/FS, fitted with foam plastic surround, giving: 
fundamental resonance below 30 c/s, is an ideal bass loud- 
speaker for use up to | kc/s, and will provide an excellent: 
foundation for a first-class two-or three-speaker system. 
12/15 ohms only. Flux density 13,500 gauss 


2” dia. centre pole. Max. peak input 15 watts. ¢1 7.10.0 Tax free: 


Total Flux 180,000 Maxwells. 


lem? | | 
- Constructional details of specially designed 9 cu. ft. sand-filled or brick reflex 
d OR SE HL | FC enclosures are available free on request. 
ind our a A AXIAL RESPONSE WI5/FS , ' ; 
ervice, -—j _B PORT OUTPUT The accompanying curve shows the frequency of response of this unit when: 
my €CC. —T A mounted in the 9 cu. ft. brick reflex enclosure. The minor irregularities above 
hese — mvs Afar 150 c/s are due to interference from the port radiation and may therefore be 
4 : es ee as se a ignored. The oscillograms emphasise the purity of the output even down: 
mas ff Bp to 30 c/s at 4 watts. 

ur | = eT 

n " 7 WIS/FS in 9 cu. ft. brick 
ds | “= thet enclosure. 

| . ee A—40 c/s at 4 watts input. /\ 
fr = i y B—30 cls »5 55» ” J 

c/s woo 

} amp. 


ot | Wharfedale WIRELESS WORKS LTD. 


| REGD. TRADE MARK 
pace . Telephone: Idle 1235/6 


:LAYS : . 
IDLE, BRADFORD, YORKS. Grams: Wharfdel, Idle, Bradford. 


SYNTHETIC SAPPHIRE 


x Styli or cutters for gramophone record- 
ing purposes. 


Wear-resisting faces for measuring 
machines, gauges, optical applications, 


and prisms. 
t Low-loss windows for high power 
systems, wave guides, etc. 


3 Windows for infra-red transmission. 


This sapphire, which is identical to the natural material in its basic 
chemical, physical and electrical properties, is produced with a 
considerably higher standard of purity and unitormity, and is available 


& P. 5/- in larger pieces. 
| Write for leaflet. 
& P. 5/- TS § 
: Ss BE a [a SALFORD ELECTRICAL INSTRUMENTS LTD. 
& P. 5/- (COMPONENTS GROUP) 


TIMES MILL - HEYWOOD - LANCASHIRE. Tel. Heywood 6868 


VS London Sales Office: Tel. Temple Bar 4669 

' A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
way 5951 i 
——— 
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Tel 


ee 


THE 


MAY BE BUILT FOR 
£7-7-0 
plus 3/- post & packing. 
cuit. 
lid. 


DRAMATIC PRICE REDUCTIONS |PREMIER B 


H © con- 
; plus 3/-|tainers which are 
SUPERHET may be builttor 27.7.0 "Os, | tainers, which are 


size as AD 35 and 


; lus 3/- 
T.R.F. may be built tor £5,10.0 PS?” | B75, “batteries. 


These two receivers use the latest type circuitry KIT 37/ 6 
and are fitted into attractive cabinets 12in. x | Plus 2/- post 
64in. < 54in. in either walnut or ivory bakelite packing. 

Or wood. Individual instruction books 1/- 

each, post free. 


and 


PLEASE 


ADDRESS ALL 


Gillé | 


PORTABLE 


%* Size only 8in. x Bin. x 44in. 

% Weight including batteries 54lb. 

* 4 valves of the economy type. 

%& Medium and long wave superhet cir- 


* High Q frame aerials. 

% High sensitivity on both wavebands. 

% Prealigned IF transformers. 

%* Sin. speaker of the latest type. 

%* Automatic on/off switch operated by| 
%* Designed in our own laboratory. 


% Backed by an up-to-date Technical 
Information Dept. 


% Instruction book 1/6. 


ATTERY ELIMINATOR 


SAA | 


MAIL 


a » 8 WATT AMPLIFIER 


This design includes 
5 miniature valves of 
the latest Wren, an 
inear 
Trans- 
suitable 
Speakers of 
>3 and 15 ohms, 
and a very at- 
tractive Perspex 
_ panel em gold 
: lettering, complete set 
LT 1/6 (Type AD 35) or | of parts £8/8/-. Postage and parking a extra. 
equivalent. Or £10/19/6 built and tested. 
MAY BE 
RUILT FOR 


Batteries extra. 


HT 10/- (Type B126) or 
equivalent. 


aa 0. 
plus 2/6 P.P. 
Instruction 
ook 1/: 
post free. 
A steel case is 
now available, 
complete with en- 
graved panel, for 
15/6 extra. The amp- 
lifier may be supplied 


* ee available separately if complete for £5/5/= plus 

% Simple to construct, using normal pkg. and post 3/6, or fitted in case at £6 plus 

soldering methods. pkg. i post 3/6. Engraved panel 3/6. 
ost free. 


WH BUY SURPLUS OR RECONDITIONED 

TUBES WHEN THESE FULLY GUAR- 
ANTEED WIDE ANGLE TUBES ARE AVAIL- 
ABLE? THE LATEST TYPE 17in. RECTANGULAR 
TUBE AT £17 (INCL. TAX), POST AND PACKING 


P ome 
’ a‘ = 21/- EXTRA. 
4 | | The Latest COLLARO 4-speed single 
a & @> a eee een £4/12/6 
ge Ny? | Plus 2/6 packing and carriage. 


Build the 


| ONEVALVE BATTERY RECEIVER 


AS SHOWN ON 68B.B.C. T.V. 
This Receiver contains a DAF96 valve 
and a pair of 4,000 ohm headphones 
and is powered by a combined 67} and 
14 volt battery. 

Price complete with headphones and 
including battery 
Send for free diagram. 


*SEND 3d. STAMP 
FOR OUR LATEST 
CATALOGUE. 


Read what a customer says about the 
«* MAYFAIR” Televisor :— 


“1 am writing to tell you hat this set is a complete success, it is all 
you claim for it—Plus. 


Some 40 miles from the station a picture was obtained with a short 
length of flex, while a somewhat crude loft aerial produces result: which 
astound my neighbours with their expensive tactorv-made sets. 


Const: uction was begun in some trepidation, the groaners implying that 
this was 2 somewhat risky operation to undertake, that the picture received 
would be an inch wide stripe on the screen, that the coils would be out of line, 
etc. You can imagine my delight when I switched on for the first time 
to find that all the controls performed their various functions exactly—on 
sound and vision. This achievement on your part and mine gives added 
pleasure to viewing. Congratulations on an excellent circuit and kit.” 


% B.B.C. & I.T.A. DESIGN 
MAY BE BUILT FOR £33-7-1 1 


PLUS COST OF C.R.T. 
ORDER ENQUIRIES T 


Build in 5 Easy Stages. 
Full Construction details 
available. Instruction 
Book 3/6 Post Free. 


, 5 
e 

99 
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MPLIFIER 


| includes 
valves of 
types, an 
linear 

Trans- 

suitable 
sakers of 
15 ohms, 
very at- 

Perspex 
with gold 
plete set 
5/- extra. 


LIFIER 
MAY BE 
UILT FOR 


4.10.0 


jus 2/6 P.P. 
[instruction 
Book 1/- 
post free. 
eel case is 
available, 
te with en- 
panel, for 
The amp- 
e supplied 
5/5/= plus 
it £6 plus 
anel 3/6. 


DITIONED 
LY GUAR- 
E AVAIL- 
ANGULAR 
PACKING 


d single 
. £4/12/6 


» it ts all 


h a short 
alt: which 


lying that 
e received 
nut of line, 
first time 
cactly—on 
ves added 
and kit.” 


y Stages. 
on details 
struction 
Free. 
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i 
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Build this New 


TAPE RECORDER KIT 


for only 
£38.15.0 
This Kit comprises: 


2-speed Lane Mk. VI Deck £18/10/- 
Premier Tape Amplifier complete with — 
plug-in type power pack 4/-/- 
4 Elliptical Speaker wey, 1/6 
De Luxe Cabinet with gilt fittings and detach- 
able lid £4/19/6 


Reel of Scotch Boy 1,200ft. Tape and empty 
TN hare t ark ath Gia ook tala oes are a esboe £1/11/6 
Latest Type ACOS microphone .... £2/15/- 


All the above sections can be purchased 
separately. 


The New aaiieies 
TAPE RECORDER TR3 


for £6/5/- DEPOSIT 
AND 8 MONTH- 
LY PAYMENTS of 
£5/17/11 OR CASH 
45 gns. plus 21/- post 
and pkg. 


Case finished in Red and Cream with Gilt 
styling and fittings. Size 18} x 15 x Qin. For 
A.C. mains 200/250 v. 50 cycles. Complete 
with tape and latest Acos microphone. 2-speed 
twin track giving 1 or 2 hours’ recording 
respectively, incorporating a 10 6in. high 
flux loudspeaker. 


"SPECIAL ANNOUNCEMENT 


WEARITE _ DEGES o.0:00 00005000 £35/0/0 
pi ree eee £40/0/0 
COLLARO Decks oh | £25/0/0 


Packing and Carr. 10/- extra on all three items. 


Www) 207 


AMPLIFIER KIT 


NOW SUPPLIED WITH ULTRALINEAR 
OUTPUT TRANSFORMER. 

All the components for model 510, PLUS pre- 
amplifier on one chassis (total six valves), 
chassis gold hammer finished. May be pur- 
chased for £12/12/- plus pkg. and post 7/6. 
This version complete and tested £15/15/-. 
Or pre-amplifier and tone control in a separate 
unit £14/14/- plus pkg. and post 7/6. 


non —esernor 


Introducing the 


PHONOTRIX 


BATTERY TRANSISTOR MINIATURE 


TAPE RECORDER 


Supplied complete with Microphone 
and small Loudspeaker, operates on 4 
U2 Torch batteries, weighs only 4 Ib. 
- plays for 30 minutes. RnB. x 
3hin. complete plus 5/- 
Retail Price 26 gns. pkg. and post. 
OR on Credit Terms: Deposit £3/8/- 
and 8 monthly payments of £3/8/9 


THE JASON ‘“‘ARGONAUT”’ 
MW/FM DESIGN 


% All Premier components are designer approved 
ALL components to build the complete 
Receiver, including output stage, may be 
purchased for £15/5/-, or all components less 
output stage but including Power Supply, for 
£13/19/6, plus packing and postage 3/6 ¢ on n each. 


AMPLIFIER 


Complete ready to 
connect to any type 
of Pick-up and 
Speaker (3 ohms) 
AC. Mains 200 
250 v. Volume and 
tone control) on 
9in. extended leads, 
1 valve. Overall size 5in. long x 2}in. wide x 3fin. high. 
Suitable speaker for above 
Jin, x 4in. elliptical 21/10. 


Prise ©8209 
Plus pkg. & post 2/6. 


EDGWARE ROAD 


COMPACT GRAM | 


‘ ponents by all 


CABINETS—PORTABLE 


MODEL PC/S 
Grey Lizard Rexine covered 
Overall dimensions 15in. 
Clearance under lid when closed 3in. 
MODEL PC/2 DE LUXE 
Two colours, wine and grey, with cut-out for 
speaker and amplifier 55/6 
Dimensions 15in. x ee, 
MODEL PC/3 
Grey Lizard Rexine covered 4 
Overall dimensions l6jin. < 14jin. x ILlin. 
Clearance under lid when closed 3}in. 
MODEL PC/3 DE LUXE 
As above but with cutouts for Speaker and 
Amplifier 79/6 
Dimensions as above. 

ABOVE CABINETS ARE COM- 
PLETE WITH CARRYING HANDLE, 
FASTENERS AND PANEL. 

Packing and Postage 3/- each 


Junction Transistors 10/- each 


LORENZ MODEL PL 562 4-speed gram. 
motor. Price £3/13/6. 


onees 69/6 


_ MERCURY SWITCHED FM TUNER 2» sason 


- 5 a F pee | Discr pn mag . 
omplete set of parts “ / 

can G purchased for £9. 19. 6 

All the components can be purchased an. 
The main components are as follows:— 


ME sts so dcde pats oreanasipeanae 6/6 

DG MURA, DOE cc scccccpecsecsn 3/- 

Prefabricated front-end completely wired 

and tested with IEF80 and 80 
DMEOEGE acctsacacspaaseceaedae 6/5/- 

NN EE ET 11/6 

2 1.F. Transformers at 5/9 each ...... 11/6 

Complete instruction book ............ 2/- 

JASON FM TUNER 
Jason dial, chassis and Tuning condenser 
completely assembled £2/6/3. et of coils, 


—" with cans and silver mica condensers 
£1/6/-. Complete tuner can be built for 


£6/15/-, plus 376 post and packing. 


Write for Instruction book 


PUT IT 
TOGETHER 
YOURSELF 


and 
save 


pounds! 


Cabinet £2/19/6, 
Premier 1 valve 


lus 5i- pke. ard post. 
ram. Amplifier £2/19/6, plus 


Premier 2-valve Printed Circuit Amplifier 
£3/5/6, plus 2/6 pkg. and post 

8in. x 5in. Speaker 27/6, plus 1/6 pkg. and post. 

Collaro 4- ae Changer £8/19/6, plus 5/- 
pkg. and pos 


BSR 4-Speed eo £8/15/-, plus 5/- pkg. 
and post. 

If a set of parts is purchased together pkg. and 

post will be 10/-. 

We carry a comprehensive stock of com- 

leading manufacturers. 


LONDON W.2. 
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ZABULOUS nnand 


/ 


TAR! 


‘"You’ve never seen Here’s real achievement — a brilliant example of the designers 
skill! Subtle styling—up to the minute in every detail—restrained 
yet exciting colour, clean sweeping lines, in the contemporary 
such beauty in an theme — that’s the U.A.12. And there’s inside news too — 

advances in performance and mechanical refinements make real 
news. But there’s no change in reliability, both the UA8 and the 
UAI12 are designed to keep up this BSR tradition of perfection. 
Ensure that the set you buy is fitted with a Monarch. 


SETS THE FASt 6 / 
© GETS rue sab ® 


autochanger before”’ 


BIRMINGHAM SOUND REPRODUCERS LTD., MONARCH WORKS, OLD HILL, STAFFS. 
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Wireless World 


ELECTRONICS, RADIO, TELEVISION 


Managing Editor : 


Editor : 


In This 


Issue 


VOLUME 64 No.7 


PRICE: TWO SHILLINGS 


FORTY-EIGHTH YEAR 
OF PUBLICATION 


Offices: Dorset House, 
Stamford Street, London, 
S.E.1 


Please address to Editor, 
Advertisement Manager or 
Publisher, as appropriate. 


Telephone: 
WATerloo 3333 (60 lines) 


Telegraphic Address: 
“Ethaworld, Sedist, London.”’ 
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Editorial Comment 

Doppler Effect in Radio and Radar—1 By N. M. Rust 
Tape Position Indicator By B. H. Parks 
Microwave Valves 
The “ Cathoguard ” 
World of Wireless 


Personalities 


By L. G. White 


News from the Industry 
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98 ( ADVERTISEMENT 


Transistors 


The circuit shown is intended for car radio applications 
working from a 14V supply. The frequency response is quite 
suitable for this use, and distortion arising from the sliding- 
bias action is inaudible. The Mullard OC16 output tran- 
sistor, in this circuit, produces nearly twice the output power 
normally obtainable in conventional Class A operation, with 
the same size heat sink. Because the d.c. currents vary with 
the signal, the circuit is exceptionally tolerant of continuous 
operation with speech and music, at high ambient tempera- 
tures up to 55°C. The only condition possibly dangerous to 
the OCI6, is if the speaker is disconnected, whilst working, 
at high ambient temperature. 

Using sliding bias, the operating point of the transistor can 
be altered so that the d.c. input power varies with the signal. 
This enables the dissipation to be halved for the same output 
power, or the maximum output power to be doubled for the 
same dissipation. 

The sliding bias varies the quiescent signal in conjunction 
with the amplitude of the output signal, so that it is always 
greater than the peak signal handled. Because, with speech 
and music, Iq is rarely a maximum, the average current drain 
is appreciably less than the maximum value, and the average 
dissipation less than for an equivalent Class A stage. 

In a conventional Class A amplifier, designed for a junction 
temperature Tj of 90°C (Tamb = 55°C), this value of Tj is 
reached whenever Tamb equals 55°C. In this sliding-bias 
circuit (Tamb = 55°C) the maximum Tj is only reached 
under certain conditions, these are sustained sine wave input 
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and a combination of limit characteristics of the transistors, 
which are not met in practice. Operation of the transistor at 
maximum Tj is unlikely, so that the life of the transistor 
should be longer. 

The sliding bias is obtained from a secondary winding on the 
output transformer; it is rectified by a copper oxide rectifier 
(R4 should be 3.9Q), which is quite satisfactory, or a Mullard 
germanium diode (OA5 or OA10), which is slightly better in 
performance. The d.c. voltage, obtained across a capacitor 
(C1) and a shunt resistor, is applied to the base of the OC72 
by way of the secondary of the driver transformer. Two 
problems not arising in conventional Class A amplifiers, 
must be solved, the elimination of transient distortion and 
the provision of correct sliding-bias action. 

* The first requires that the charging time constant of the bias 
circuit must be as small as possible; this is dependent on Cl 
and the forward resistance of the diode. For a lower frequency 
limit of 100 c/s, C1 must be 25uF. The discharge time con- 
stant must be chosen‘to avoid unnecessarily high dissipation 
of the OC16. 

For correct sliding-bias action, the OCI6 d.c. collector 
current must always be slightly greater than the peak a.c. 
collector current handled. The d.c. collector current depends 
on the bias at the base of the OC72. This is mostly derived 
from rectification of part of the a.c. collector voltage, which 
is directly proportional to the a.c. collector current. 

The maximum collector dissipation likely is 7.2W for music 
drive with maximum transistor and resistor spreads. 
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Wireless World 


Engineers in Association 


MAN is a gregarious animal and the urge to com- 
municate with his fellows is no less strong in 
engineers and technicians than it is in other members 
of the community. Whether it be the discovery of 
common interests with a complete stranger on a rail- 
way journey, participation in discussion at the local 
radio society or attendance at one of the Memorial 
Lectures of our great institutions one comes away 
with a sense of pleasure which is not altogether 
accounted for by any profit which may have been 
derived. Possibly the fact that engineering contains 
the elements of humanism and is less detached than 
the pure sciences may have something to do with 
this. 

Community of interest and a willingness to im- 
part as well as to absorb knowledge in discussion 
are the foundations upon which all successful asso- 
ciations have been built. The size of the member- 
ship will settle itself under the influence of the many 
factors which impel individuals to apply for and 
subsequently to continue membership. Inevitably 
there will be fluctuations which may show correla- 
tions with the external economic climate, the quality 
of the membership itself and the ratio of those who 
impart to those who merely absorb information. 

The growth of knowledge and the changing pat- 
tern of industry will also result in a tendency to 
further specialization. This will give rise to re- 
grouping either into cells within a larger association, 
or to the formation of new groups and associations. 
We see no cause for alarm in specialization provided 
that it is not pursued to the exclusion of the inter- 
change of ideas between groups. The Royal Society 
of Arts sets a good example by welcoming as “ insti- 
tutions in union” comparatively new bodies, such as 
the British Sound Recording Association, which can 
both learn from and contribute to the traditions of 
skill and good taste established by the older society. 
Within the great engineering institutions the same 
object is achieved by frequent joint meetings of the 
specialist sections. 

So far we have considered only the advantages of 
association for the advancement of knowledge and 
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the individual benefit of members. Another im- 
portant function is the establishment, as a condition 
of membership, of standards of professional com- 
petence and conduct which will be universally recog- 
nized as qualifications to practise—more particularly 
as independent consultants. This motive for asso- 
ciation, which is similar to that of the ancient guilds, 
is one by which all the great engineering institutions 
are actuated. It is unthinkable that they should 
have separate codes of ethics, and the necessity for 
complete integration in this sphere seems axiomatic. 
On this point we are in agreement with Sir Arthur 
Whitaker, president of the Institution of Civil 
Engineers, who said at their recent annual dinner: 


“ Between the three major institutions we have, as 
always, the happiest of relations and we are going to 
try and see how much nearer we can get together. 
I am hopeful that somehow we shall find some way 
in which we can come extremely close together, 
because I believe that if we do that we shall make 
the engineering profession more cohesive. I believe 
it is a good thing. I do not like splinter groups. I 
do not like the suggestion that in order to cater for 
one particular branch of engineering you must set 
up a new institution. Engineering is a tremendous 
profession. It is a very varied profession. It covers ~ 
sO many things now that not even the greatest 
engineer can hope to be proficient in more than a 
moiety of it; but that is not to say that in organiza- 
tion we cannot get together and learn how to come 
under one rooof for engineering policy for the con- 
trol of the profession.” 


We do not, however, share Sir Arthur’s dislike of 
new splinter groups. These are apt to form and 
flourish with or without approval and will fully 
justify their separate existence if they extend the 
facilities for meeting and discussion and the spread 
of knowledge. The question of integration for other 
purposes can safely be left until they are as firmly 
established as the Institutions of Civil, Mechanical 
and Electrical Engineering. 
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|.—GENERAL PRINCIPLES 


By N. M. RUST 


ee articles have appeared recently in the 
technical press on applications of Doppler phenomena 
to radio and radar. Two of particular interest are 
“ Airborne Doppler Navigation,” by G. E. Beck, in 
Wireless World for May, 1957, and “Quantum’s ” 
“Fringe of the Field” article, “Son et Lumiére,” in 
the October, 1957, number of Electronic & Radio 
Engineer. The former describes a special applica- 
tion of Doppler to air navigation, while the latter gives 
a very clear exposition of the phenomenon from the 
point of view of relativity. The aim of this article is 
to draw attention to other uses of the phenomenon, 
and to various ways in which it comes into effect 
in radio and radar. 

As “Quantum” has pointed out, it is rather un- 
fortunate that the Doppler effect in sound is com- 
monly used as basis of comparison for radio and 
radar effects. Apart from the question of velocity 
with respect to a medium, which has meaning with 
respect to sound vibrations in air but has no mean- 
ing in relation to radio phenomena, there are other 
factors which lead to a completely different out- 
look. In sound we are concerned with the change of 
pitch of a note when there is relative movement 
between transmitting and receiving points, and we 
measure pitch directly. In radio we do not directly 
measure the frequency of the received wave. The 
practical application of the phenomenon for velocity 
determination, and position finding, leads to the 
comparison by interference of the frequency of radio 
oscillations received from a relatively moving source 
with that of a reference oscillation from a fixed 
source at the receiving point. It is the pitch of the 
beat note that is measured, and not the actual 
Doppler frequency. This beat note we term the 
“Doppler note,” and it must be distinguished from 
the “Doppler frequency” that is measured in the 
acoustical case. , 

In some applications it may be desirable, in order 
to obtain more precise information, to compare (by 
direct or indirect means) the “ instant-by-instant ”* 
phase of the two sets of 


If we understand what happens to the phase, in- 
stant-by-instant, what happens to the frequency 
difference, which is the thing we usually measure, 
will take care of itself. 

Consider two oscillators that are very precisely 
synchronized. One is at a fixed point F, and the 
other at a moving point M. Initially M is placed 
at F, and the oscillators are brought into phase with 
one another. M is moved from F and its oscillations 
are radiated and received at F, and phase com- 
parisons are made by means of a phase indicator. 
This is calibrated so that the angular position of the 
pointer corresponds to the phase difference between 
the received oscillations from M, and those of the 
oscillator at F. 

Initially the pointer will read zero The velocity 
of radio waves is so very much higher than even that 
of a “sputnik” that it is not necessary to take 
account of the distance moved during the time of 
transmission of the signal from M to F. Any correc- 
tion for such motion, although important in order to 
understand the phenomenon from the relativity 
point of view, would not effect any measurement 
that could be made under practical conditions. An 
(ideal) phase indicator pointer will therefore follow 
the movement of M. For every change of distance 
of one wavelength the pointer will make one turn 
and the direction of turning will depend upon the 
direction of motion. 

If the phase indicator could be geared up to a 
counter so that the number of turns could be regis- 
tered from the starting point, the counter would 
register the distance moved in wavelengths, and the 
fractions of a wavelength would be registered on 
the dial. If the rate that the needle was turning 
was counted in cycles per second, it would represent 
the radial velocity of M relative to F in wavelengths 
per second. The frequency of the oscillations from 
M received at F is the “Doppler frequency,” and 
the difference between the frequencies of M and F, 
at F, is the “ Doppler shift,” or the “ Doppler note ” 
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as it is usually called in radio or radar practice. 
Clear distinction should be made between the 
“Doppler frequency” and the “ Doppler note.” 

Summarizing, then, the change in distance is 
represented by the total change in phase relation- 
ship, and the rate-of-change of distance (the radial 
velocity) by the frequency of the beat note. The 
scale units are defined by the wavelength of the 
transmitter. 

Note that Doppler effect cognizes only changes in 
radial distance. Thus M may move in a circular 
path round F without causing any phase change: or 
Doppler note. It is only the distances and velocities 
resolved along the radius connecting the two points, 
at any given instant, that are measured. If both 
relative bearings and relative distances are recorded 
instant-by-instant, the track of M relative to F is 
completely defined. 

Perhaps the reader will say, “Although I quite 
understand your illustration, you have taken a hypo- 
thetical case that cannot possibly arise in practice, 
as you have assumed that the respective oscillators, 
at their positions, remain absolutely identical in 
frequency.” The justification for this is that the 
more usual applications of Doppler effect are for 
radar purposes, in which the moving oscillator is 
replaced by a moving reflector illuminated from the 
fixed point. The difficulties of synchronization do 
not occur, therefore. Before considering the radar 
applications, however, there are several cases in 
which Doppler effect comes-into play in ordinary 
radio practice, and these will be considered first. 

One of the examples is in relation to single-side- 
band telephony from jet aircraft. If single-sideband 
telephony with suppressed or partially suppressed 
carrier is used, it is necessary to restore the carrier 
at the receiver by inserting a local oscillation. To 
obtain clear speech this must be at the right fre- 
quency. Let us consider the case of a jet aircraft 
flying at 600 miles per hour in the line of sight of 
a ground station, and transmitting on a frequency 
of 300Mc/s, or a wavelength of 1 metre. 600 m.p.h. 
is 880 ft/sec, or 278 wavelengths per second. If the 
aircraft is flying towards the ground station, the 
carrier frequency seen by this station will be raised 
278 c/s above 300Mc/s. Similarly, if it is flying away 
on the line of sight the frequency received will be 
300Mc/s—278 c/s, and if flying transversely across 
the line of sight there will be no change of frequency 
and the carrier will remain at 300Mc/s. It will be 
seen, therefore, that Doppler effect presents quite a 
problem to the receiver designer in this case. His 
carrier restoring oscillator must follow these varia- 
tions under all conditions to obtain clear speech. 

Another important effect of Doppler in radio is in 
transatlantic reception of standard frequency signals, 
e.g., from station WWV (near Washington, U.S.A.). 
Ionospheric drift frequently produces quite appreci- 
able Doppler effect, due to alterations in path lengths 
caused by the movement of reflecting ionospheric 
layers. Reference may be made toa paper “ Doppler 
Effect in Propagation” by H. V. Griffiths of the 
B.B.C. in Wireless Engineer for June, 1947. 

Perhaps, however, the most interesting applica- 
tion of Doppler effect in radio is that described in 
Wireless World for December, 1957, in connection 
with the radio observations on the Russian artificial 
satellites. The reader is referred to this article as 
it gives a very clear exposition of the way observa- 
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Fig. 2. Circuit of a phase-sensitive detector. 


conjunction with other data, to establish the track of 
the satellites. 

As these satellites are probably the most rapidly 
moving objects likely to be encountered for the: 
present, it is interesting to check the difference in 
Doppler frequency derived from the Newtonian 
formula with that given by the Einstein type of 
formula derived by “ Quantum.” The last-mentioned 
provides a relativity correction factor of (1—w?/c?)—*, 
where u is the velocity of the satellite, and c is that 
of light. The velocity of the satellite is given as 
8 km/sec whilst c is 300,000 km/sec. The correc- 
tion factor therefore works out as (1 — 64/9 x 10'°)—". 
This equals 1.000000000355. We are therefore, even 
in this extreme case, quite justified in using the 
ordinary formula, as the correction factor is far less 
than errors in measurement would be. 

The illustration given above of the fixed and mov- 
ing oscillators is easily adapted to radar principles. 
In this case we make the fixed oscillator at F radiate, 
and reflect the oscillations back to F by means of a 
moving reflector at M. This takes the place of the 
moving radiator. The echoes received are then com- 
pared in phase with the transmitted oscillations at F. 
The difference of phase is indicated by the pointer 
of a phase meter which makes one complete turn for 
every cycle change of phase The reflector M 
is first placed quite near to F, and adjust- 
ment is made to bring the phase meter reading to 
zero. We can assume that the time taken for the 
oscillation to complete the round trip from F to M 
and back is always insignificant in relation to the 
time taken to alter the total path length by one 
wavelength, or for an alteration of distance of one 
half wavelength. Therefore, for every change of 
distance of one half wavelength, the phase meter will 
complete one turn. The number of revolutions 
indicates the radial distance moved in half wave- 
lengths, while the revolutions per second indicates 
the radial velocity in half wavelengths per second. 
Motion “to” turns the meter anti-clockwise, and 
motion “from” clockwise (using the same conven- 
tions as before). 

M’s track can be plotted by measuring instant-by- 
instant its Doppler phase and bearing, but there is 
no direct means of measuring range. Unless the 
radial velocity were very small, it would not be 
possible under practical conditions to follow the 
movements of a phase meter. It is therefore more 
practical to beat together the transmitted and 
received oscillations, and detect the beat note—the 
Doppler note. The frequency of this note gives the 
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radial velocity directly, which can be displayed on 
a frequency meter. ‘ 

This method of displaying the Doppler informa- 
tion, which is usually the only practical one for fast- 
moving objects, introduces a difficulty. How can 
motion “to” be distinguished from motion “ from,” 
or vice versa? To the ear, or to the display, a note 
of 1,000 c/s may represent motion “to,” or “from,” 
of equal velocities; there is no means of distinguish- 
ing between them. If we had an electronic counter 
that would count either forwards or backwards, and 
register both positive and negative, the problem 
would be solved. Such a method is possible, but 
might prove complicated. The usual method of 
discriminating direction of motion will be described, 
therefore, especially as it affords an opportunity of 
bringing out some important features. 

The problem is essentially that of distinguishing 
whether the beat note obtained by mixing a signal 
with a reference oscillator is due to a lower or a 
higher frequency than that of the reference oscilla- 
tor. This has been successfully solved by a tech- 
nique used for sideband cancellation in single- 
sideband telephony. 

A Doppler radar station is shown schematically 
in Fig. 1. The receiver is shown at the top, and 
the transmitter just below it. The dotted line 
between them indicates that the receiving circuits 
are adequately isolated from the transmitter, so that 
they are not “swamped” by the transmitted signals. 
This may be accomplished, either by screening and 
separation, using separate transmitting and receiving 
aerials arranged so that the receiving aerial is placed 
on a null of the transmitting aerial, or by circular 
polarization methods. In the last-mentioned case 
it is possible to use a common aerial. Direct recep- 
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tion is indicated, but in practice special heterodyne 
methods would be used in order to obtain good 
signal-to-noise ratios. 

The amplified signals are passed to two special 
detectors which, for want of a better name, have 
been called “phase sensitive detectors.” Similar 
circuits have been called “synchronous” and 
“homodyne” detectors, but both these terms refer 
to the detection of signals of the same frequency 
and obviously do not apply when they are used as 
beat frequency detectors, as in the present case. 
Whilst not essential for the purpose, they are pre- 
ferred because of special properties which are illus- 
trated in Figs. 2 and 3. Fig. 2 shows one of the 
many forms of the phase sensitive detector that 
has been chosen for simplicity of illustration. Two 
diodes, A and B, are fed push-pull from the signal 
source, and push-push from a square-wave refer- 
ence voltage derived from the transmitter. Fig. 3 
shows that, choosing the received signal applied to 
A as the phase reference, when the signal and the 
square-wave reference voltage are in phase, charge 
is added to the high-frequency bypass capacitor 
connected to A and subtracted from that connected 
to B. An output voltage of one sign, say positive, 
is obtained. When the signal and reference wave- 
form are in quadrature they do not change the 
charge on either capacitor, as they add and subtract 
for equal times. In anti-phase conditions, A now 
subtracts and B adds, resulting in a negative voltage 
equal to the positive “in-phase” voltage. 

It is very simple to show that when the square- 
wave reference voltage E is big compared to the 
signal voltage e, the output bears a sinusoidal rela- 
tion to relative phase in the way shown at the bot- 


tom of Fig. 3. It is clear, then, that if the phase 
detection process is car- 
ANTI-PHASE ried out carefully the 


detected Doppler beats 
(the “Doppler note”) 
will be sinusoidal. 
Referring again to 
Fig. 1, as has been 
mentioned above, the 
square-wave _ reference 
source for the phase 
ZG sensitive detectors is 
obtained from the 
transmitter. Phase 
sensitive detector 1 is 
fed in with in-phase 
reference oscillations 
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phase sensitive detector 
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Fig. 4. Phase relationships 1 
of the signal and reference 
waveforms in Fig. |. 
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REFERENCE PHASE AT PHASE SENSITIVE DETECTOR INPUTS 


as the reference oscil- 
lator to phase sensitive 


detector 3, the other in- f 
put of which is fed --> ~— 
from the cosine source, —— > o 
phase sensitive detector v 


1. Phase sensitive detec- 
tor 3 has a d.c. output 
that changes in sign 
with the direction of 
motion of the reflector. 
By inserting limiting 
circuits and differenti- 
ating networks in the 
appropriate places, the 
amplitude of the out- 
put can be made pro- 
portional to the radial 
velocity. The radial 
velocity can, therefore, 
be displayed in con- 
venient units as positive 
for one direction and 
negative for the other. 

Fig. 4 shows how 
directional discrimina- 
tion is carried out. Phases are indicated every 90°, 
starting from an instant at which the received signal at 
Bin Fig. 1 is in phase with the cosine transmitter feed 
at A. All phases are referred to the last-mentioned. 
These relative phases define the envelope curve of the 
interfering high-frequency oscillations, and hence the 
beat note. Thus, when the signals are in phase with 
the reference oscillation, there is maximum beat note 
output from the phase sensitive detector, when in 
anti-phase this is reversed, and quadrature conditions 
give no beat frequency output. “To” signals are 
shown by full lines, producing anti-clockwise rotation 
of the relative phase vector, and “from” signals are 
shown by dotted lines with clockwise rotation. The 
amplitudes of the outputs of phase sensitive detec- 
tors 1 and 2 at D and E are obtained by comparing 
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the relative phases of the signal inputs with the cor- 
responding reference oscillations. It will be seen that 
they are in quadrature, and that the sine output 
reverses in phase with the direction of motion, where- 
as the cosine output does not. The result of sub- 
jecting the sine output to a 90° phase retardation 
is shown at the bottom of the diagram. It will be 
seen that it has pulled the beat note signals for “to” 
into phase with the output from D, whilst the “ from ” 
signals are thrown into anti-phase. The phase sen- 
sitive detector 3, in which comparison is made be- 
tween the signals from D and F, cognizes this and 
a positive potential is registered at the output G for 
“to” signals, and a negative potential for “from” 
signals. 
(To be concluded.) 


Calculus for Electronics by A. E. Richmond. Work- 
ing textbook, illustrated by upwards of 450 problems in 
electronics which can best be solved by the use of the 
calculus. Early chapters deal with basic functions and 
operations and lead to the use of Maclaurin, Taylor and 
Fourier series and the solution of differential equations. 
There is a useful appendix of tables of functions. Pp. 
409; Figs. 146. Price 46s 6d. McGraw-Hill Publish- 
ing Co., Ltd., 59, Farringdon Street, London, E.C.4. 

Pulse and Time-Base Generators by D. A. Levell, 
M.Sc., A.M.I.E.E. Concise survey, supported by an 
extensive bibliography, of linear and non-linear circuits, 
pulse modulators for radar, trigger circuits, electro- 
Magnetic time-bases and transistor circuits. Pp. 175; 
Figs. 166. Price 25s. Sir Isaac Pitman & Sons, Ltd., 
Parker Street, London, W.C.2. 


An Approach to Audio Frequency Amplifier Design. 
Discussion of considerations leading to the design of 
seventeen amplifiers and pre-amplifiers for outputs from 
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5 to 1,100 watts which have been built and tested by the 
G.E.C. Valve and Electronics Department. Pp. 125; 
Figs. 75. Price 10s 6d. The General Electric Co., Ltd., 
Magnet House, Kingsway, London, W.C.2. 


The B.B.C. Colour Television Tests: An Appraisal 
of Results by W. N. Sproson, M.A., S. N. Watson, 
A.M.I.E.E., and M. Campbell, B.Sc.(Econ.). B.B.C. 
Engineering Monograph No. 18. Description of trans- 
mitting and receiving equipment used in field trials, and 
a statistical analysis of observers’ reports. Pp. 39; Figs. 
4 and 24 tables. Price 5s. B.B.C. Publications, 35, 
Marylebone High Street, London, W.1. 


Hi Fi Year Book, 1958. Directory of pickups, ampli- 
fiers, radio tuners, microphones, tape recorders and 
loudspeakers with introductory articles by well-known 
authorities. A separate section is devoted to recent 
developments in stereo sound. Pp. 208; Figs. 340. 
Price 10s 6d. Miles Henslow Publications, Ltd., 99, 
Mortimer Street, London, W.1. 
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Tape Position Indicator 


By B. H. PARKS 


Light Operated Relay System Giving Accurate Location 


Rie need for a satisfactory device for accurate 
tape marking in domestic recorders was shown by 
correspondence* from readers of Wireless World 
following an editorial in August, 1955, and an article 
by Price and Frewer the previous April. Tape 
thickening, low frequency recording, and metallic 
contact have been used, there being advantages and 
disadvantages with each method. Most tape deck 
manufacturers fit some form of counter or clock-face 
indicator, this being usually operated from the 
take-up mechanism. This method is only approxi- 
mate as the requirements of positive drive, i.e., 
independence of tape stretch or slip on the spool, 
are rarely met. Also it depends on correct zero 
resetting at the beginning of each tape. For stage 
sound effects, it must be possible to find the required 
place on the tape quickly and accurately. The 
device described here was designed for such stage 
use, and is accurate to within a few milliseconds 
irrespective of changes in the tape length or spooling. 
It can, if required, be used while fast winding or 
rewinding. 

For use at playing speeds up to 73 in/sec, a 
required position on the tape is marked by removing 
a strip of the oxide coating about zzin wide across 
half the width of the tape; a wider gap being 
required for higher speeds. A low power lamp and 


= September and October 1955, pp. 427, 497. 
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(a) (b) 


(a) Circuit of head unit. (b) Arrangement of 


Fig. |. 
Below: Mounting of head unit on tape deck. 


head unit. 


a phototransistor are mounted on the deck on 
opposite sides of the tape. The gap in the oxide 
coating allows sufficient light to pass to the photo- 
transistor so that it bottoms (conducts fully), allow- 
ing a current of 4 to 5mA to pass to operate a relay. 
This can then be used to operate a lamp indicator; 
or a stepping switch to count the gaps and then 
stop the tape where required or mute the amplifier. 

Head Unit.—This consists of a 6.3V, 2W torch 
bulb on one side of the tape; and on the other side 
an OCP71 phototransistor and, for convenience, its 
associated 5kQ) resistor connected as in Fig. 1 (a). 
The bulb is underrun at 4V to prevent too much 
stray light reaching the phototransistor. On the 
Wearite deck which was used, the pressure arm of 
the automatic stop must be removed. This may 
readily be replaced if required, but, in any case, 
the present device performs the same function of 
stopping the deck at the end of the tape. The 
phototransistor is mounted with its connecting 
wires uppermost together with the 5K resistor in a 
block of insulating material in the circular autostop 
tape guide. The sensitive area of the phototransistor 
is carefully positioned opposite the slot in the tape 
guide and behind the upper half of the tape, as 
shown in Fig. 1 (b) and the photograph. 

The illuminating lamp was mounted under the 
front cover, directly opposite the slot in the tape 
guide but at least }in away from it to allow the tape 
to be dropped into place without hindrance. The 
lamp was connected through a 6) resistor to the 
existing 6.3V supply on the deck. 

Associated Circuits.—Fig. 2 gives the circuit of a 
simple unit with lamp indication only; while Figs. 3(a) 
and 3(b) show the circuit and layout of a selector unit 
with 11 positions, neon lamp indicators, and facilities 
for stopping the tape or muting the amplifier at any 
of the 11 positions. Either unit can be operated from 
a —50V supply. 

Either a relay or a transistor may be used for 
muting; but if a transistor gate (for example, see 
Wireless World, March, 1958, p. 109) is used, it 
should be applied to one of the later amplifier stages, 
or additional noise may be introduced. 

Indicator Unit.—This is shown in Fig. 2. It con- 
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STOP AT Py MUTE AT 
4 4 4 
Ff 
ON-OFF _— i f _—> 
”" ° S2 nd ° Sy 
° ~~ ° a—_ 
5k 4 ¥ 
We ns oo . So 
HOLD 7 
----|--4444-------- STOP AT 
NEXT 
°° 
- | Pie une eben “TTT so A Ss/ 
10k $ 5k ADVANCE ° ° 
SENSITIVITY $ Vy) ° SS/2 be 
. ss ee 
_ ad 7 ea j 
¢ -~ 
ote ad 4, -50V 
2 @ 
sists of a tast relay RA (Siemens 
Type H96E) with two 17002 operat- --- 
ing coils and single change-over 043 
contacts RA/1, a sensitivity control 2 2 2 
for varying the standing current t { } 
through one of the relay coils, and TO TAPE DECK TO MUTING 
an indicator lamp. The make con- SOLENOID CIRCUIT 
tact is used to hold on the relay, and 
the break contact is used in the lamp Fig. 3. (a) Circuit of selector unit. (b) Layout of selector unit. 
circuit. Operation is signified by the 
lamp going out. It is necessary for 
the relay to hold on when it makes, ROIEATOR 5A 3 
otherwise it would operate so f SENSLCHVITY: CONTRO 
quickly as to escape observation. A AQVANCE BUTTON 
push button to reset the relay is MuGATeSt 


thus required. 

An additional current of 4mA 
through both coils for approxi- 
mately 20msec will operate the relay, 
the standing current of about 9mA 
through one coil being insufficient 
for this purpose. The circuit is ar- 
ranged so that at no time can the | 
potential across the transistor rise | 
above 20V, nor can the current 
through it exceed 5mA. A point to 
note is that the sensitivity control 
cannot be directly in parallel with 
the transistor, as the current through | 
this control would then fall almost | 
to zero when the transistor bot- | 
tomed, and nearly the full relay 
current would have to be carried by 
the transistor, 

Selector Unit—The circuit 


ff 


e 
Retay RB 


NEONS 
/ 


™~ STEPPING 
SWITCH 


SS 
/ 
FAST RELAY RA 


shown in Fig. 3 (a) is just one of 
many possible arrangements. It can . 
be used for counting up to 11 positions at one time, 
and stopping the deck or muting the amplifier at 
any of these positions. For simplicity, connections 
for only 4 of the 11 positions are shown. The input 
circuit is the same as in the indicator unit, except 
that a second relay RB (Post Office Type 3000) is 
connected in the hold-on circuit of the first relay. 
This second relay has a 10“F capacitor across its 
single 20000 coil to hold it in sufficiently long to 
allow the deck solenoid to release when required. 
A slugged relay could equally well be used. This 
second relay has two pairs of heavy duty make 
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contacts. One pair of contacts (RB/1) is used to 
operate a 50V N.S.F. stepping switch SS; the func- 
tion of the second pair will be mentioned later. Each 
operation of this relay moves the stepping switch 
forward one position. This switch carries two 
wafers, each with 11 positions. One of these wafers 
(SS/1) is used with a manually set single pole 
1l-position switch S, to provide an earth contact 
for muting an amplifier. The other (SS/2) is used 
with another manually set 11-position switch S, 
for shorting the tape deck solenoid, and so stopping 
the tape transport mechanism. The h.t. voltage on 
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the solenoid is used to illuminate one of 11 minia- 
ture neon lamps, so indicating the position of the 
stepping switch. To prevent the manual 1l-way 
witch S, from illuminating the neon lamp corres- 
ponding to the position to which it is set, the second 
nair of contacts (RB/2) on the second relay keep 
this circuit open, except during operation. With 
this arrangement, the neon lamp on the position to 
which the manual stop switch is set lights momen- 
tarily at each operation. Resetting of the two relays 
is carried out by a pair of contacts SS/3 on the 
stepping switch which open each time it operates. 
An “advance” push button can be used to manu- 
ally shift the stepping switch to any required position 
(without shorting the tape deck solenoid). A 2-pole 
3-way switch (S,) is provided to stop the deck at the 
next mark or to prevent the stepping switch from 
operating, the third position allowing normal opera- 
tion as described previously. 

On reaching the end of the tape, the photo- 
transistor is continually illuminated, and the stepping 
switch moves round at intervals of about 7 sec 
per step until it reaches the position at which the 
stop switch is set. The tape transport then stops, 
and a microswitch on the deck can be used to cut 
off the SOV power supply from the unit. 

Sensitivity—A gap of 2in corresponds to just 
over 4msec at 73 in/sec, or over 8msec at 33 in/sec. 
This will cause the relay to operate at either speed. 
The gap is in “view” of the phototransistor for 


about jin of travel; or 17msec at 74 in/sec. The 
narrowness of the gap is not limited by the sensi- 
tivity of the instrument, but the difficulty of making 
a narrower gap. 

For locating individual items in a tape at a full 
wind-on speed of about 800 feet per minute a gap 
approximately jin long is required. It may be 
possible to reduce this length by using narrow 
staggered or sloping gaps, but this has not been 
tried. 

Removing the Oxide Coating.—This can usually 
be done using acetone on a small paint brush. How- 
ever, with some tapes the backing is affected by 
acetone, so it is always best to initially test a sample 
of each make and type of tape. Where acetone 
softens the tape backing, it has always proved 
possible to remove the oxide with cellulose enamel 
thinner. Paper-backed tapes have not been tried. 

It is advisable, where possible, to make gaps 
before recording, since they are then extremely 
difficult to detect. If gaps are made in a recorded 
tape without subsequent erasure, some oxide is 
always disturbed and causes a faint “tick.” 

Re-use of Tape.——When the tape comes to be 
re-used, the gaps cause no noticeable effect in the 
normal way. However for re-use with this device, 
the gaps must first be blacked out, and black enamel 
can be used for this purpose. The jin wide 
gaps should only be used with recordings of a 
permanent nature. 


Microwave Valves 


POINTERS FROM THE 


= great variety of methods now used to generate 
microwaves, and the big differences between these 
methods and those used in valves for lower frequencies 
were well exemplified in more than one hundred papers 
given at the Convention organized recently by the 
Institution of Electrical Engineers. 

Parametric Amplifiers—This type of amplifier, which 
has recently been applied to microwaves, is based simply 
on varying the inductance or capacity in a tuned circuit, 
i.e., ON varying a circuit parameter. 

The tuned circuit is made resonant at the signal 
frequency, f, say, and the capacity, say, is varied at another 
frequency known as the pump frequency, f, say. For 
suitable phase differences between f, and f., power at f, 
is converted into power at f,, and may be used to produce 
amplification or oscillation. 

Parametric amplifiers have some similarities to modu- 
lators with gain such as magnetic or dielectric amplifiers. 
However, with these latter, the amplified power is 
= in the sidebands at f, + f. rather than directly 
at f.. 

In one simple type of parametric amplifier, the tuned 
circuit capacity is increased when there is a signal voltage 
across it, and decreased when, twice every signal cycle, 
there is not. In the former case the energy stored in the 
capacity is increased; in the latter it remains unchanged. 
Thus the energy needed to vary the capacity is transferred 
to the signal circuit. 
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1.E.E. CONVENTION 


Since in this simple type of amplifier the capacity is 

decreased twice every signal cycle, the pump frequency /, 
is twice the signal frequency f. If f, is made slightly 
different from 2f,, it may be regarded as a frequency of 2f, 
whose phase varies at 27(f, — 2f,). This phase will then 
be correct for amplification for part of the time, and f, 
need not be synchronized to f,. (It is difficult to syn- 
chronize two different microwave frequencies.) This 
type of parametric amplifier gives the maximum gain for 
a given bandwidth (or vice versa). 
Practical Microwave Parametric Amplifiers.—In the 
first of these, the precession (motion like a wobbling top) 
of the magnetic moment of spinning electrons in a ferrite 
about the direction of an external field was used to give 
variably inductive coupling between the pump circuit at 
9 kMc/s and the signal circuit at 4.5 kMc/s.1 

Such spin states have also been used in masers.2 
Unlike masers (microwave amplification by stimulated 
emission of radiation), parametric amplifiers are not 
restricted to use with atomic or molecular quantum energy 
levels. Other advantages of parametric amplifiers over 
masers are a much greater maximum output power, and 
the very small amounts of extra noise introduced by the 
amplifier even at normal temperatures. Low temperature 
operation is generally necessary with masers to secure 
long enough relaxation times. 

The use of reversed bias p-n junction diodes as variable 
capacities in parametric amplifiers was discussed in g 
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paper by Chang and Bloom, who used a pump frequency 
less than the signal frequency; and also by Uhlir, who 
reported operation up to 9000 Mc/s with noise figures 
from 1.0 to 1.5dB at room temperatures. 

Capacitive or inductive coupling using modulated 
electron beams in cavities was discussed in a paper by 
Ashkin, Bridges, Louisell and Quate.? In such beams 
there are two space charge density waves at the signal 
frequency—one wave having a lesser and the other a 
greater velocity than the electrons themselves. The 
faster wave corresponds to electron energies greater than 
the d.c. energy of the beam, and the slower wave to 
electron energies less than the d.c, energy of the beam. 
Thus, where the only power source is the d.c. energy, 
as in conventional microwave valves, only the slower wave 
can be amplified. With the additional pump power 
source of parametric amplifiers, the faster wave can be 
amplified. In this case, the noise contributed by the 
beam is very much less, and a possible disadvantage of 
electron beam parametric amplifiers is avoided. In an 
experimental valve, the beam first passed through a 
cavity tuned to the f, of 8300 Mc/s and into which pump 
power was fed, next through a cavity tuned to the f, of 
4,150 Mc/s and into which the input signal was fed, and 
then through a second suitably spaced cavity tuned to f, 
from which the amplified signal output was obtained. 
The distance between the two cavities was different from 
that in a normal two-cavity klystron. In such a klystron 
this distance would correspond to a transit phase difference 
between the cavities of (2n + 3/2). Actually it corres- 
ponds to (2m +- 2)z or (2n + 1)z for capacitive or induc- 
tive coupling respectively (m is any whole number). 
With inductive coupling, if the drift space is also short 
compared to the plasma wavelength, the noise currents 
in the two gaps are equal and opposite. These currents 
can then be cancelled out. 

Several authors discussed the possibilities of increasing 
the at present narrow bandwidth of parametric amplifiers 
and masers by using long broadband structures embedded 
in material with a high density of effective electron spins 
and along which an electromagnetic travelling wave can 
be propagated. As is unfortunately often the case, 
increased bandwidth can only be obtained at the expense 
of decreased gain. Calculations suggest that, for useful 
gains in a reasonable length, the bandwidth can only be 
increased up to a few per cent of the centre frequency. 


Doppler Effect Frequency Multiplier—In the type 
discussed by R-Shersby-Harvie*, the input signal at the 
fundamental frequency f is propagated in the opposite 
direction to a beam of electrons bunched at a frequency f.. 
A signal at a frequency of nf, + f (where m is a whole 
number) and travelling in the same direction as the beam 
can then be induced if the velocity of the electrons is 
suitable. This velocity must be chosen so that, due to the 
Doppler effect, to the electron the fundamental and 
induced signals have the same frequency. These signals 
can then interact through the electrons. 

In microwave valves, interaction is usually with 
electromagnetic waves travelling much slower than the 
velocity of light. Such waves, which are known as slow 
waves, can only be propagated in special slow-wave 
structures such as the helix. If the operating frequency 
is increased, such structures must be decreased in size. 
They are then more difficult to make, and also cannot 
dissipate so much power. 

In this use of the Doppler effect, for frequency multi- 
plication by up to about ten both signals can travel fast 
enough to propagate in ordinary smooth-walled wave- 
guides, and no slow-wave structures are necessary. The 
electrons’ kinetic energy can also be less than the rest 
energy. 


M-J Valve—This modification of the M-type valve was 
described by Johnson and Birdsall. The best known 
example of an ordinary M-valve is the magnetron. In 
M-valves the electrons move mainly at right angles to and 
under the influence of both electrostatic and magnetic 
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fields which are ait right angles to each other. The 
electrons also drift in the direction of the electrostatic 
field from the negative cathode to the positive anode or 
collector, i.e. at right angles to their main motion. The 
anode is usually also made the slow-wave structure, and 
the electron motion is confined to one plane by end plates. 

In the M-J valve the electrodes are rotated through 
90° about the main direction of electron motion, the 
electrostatic and magnetic fields being left unchanged. 
The electrons then go to an electrode separate from the 
slow-wave structure. Power dissipation problems in small 
slow-wave structures at high frequencies are thus avoided. 
The use of 7 to denote 90° rotation explains the choice of 
name (for which the authors apologized!). 

The electron motion in M-J valves is in three directions 
at right angles instead of two as in M-valves. M-J valves 
should give a higher gain than M-valves without any 
reduction in efficiency. 


E-type valves®’—A Russian paper by Tchernov reported 
recent developments. In such valves, the electrons 
describe circular or spiral orbits, the centrifugal force 
being balanced by a radial electrostatic field. The first 
variety was called a magnet-less magnetron. 

In the Russian anti-klystron, the electrons move 
inside a hollow ring describing spiral orbits about a 
circular electrode placed centrally inside the ring. The 
electrons can interact with an electromagnetic wave 
travelling at right angles to the plane of the ring and 
passing through its centre. The operating frequency is 
fixed only by the rotational velocity of the electrons, 
and the electromagnetic wave can be synchronized with 
a harmonic of this velocity. Slow-wave structures may 
thus not be necessary, and operation at very short wave- 
lengths should be easy. 


Travelling-wave Klystron Amplifier—A new variety 
was described by Heathcote, Lindsay, Barraclough and 
Newby®. Here the electrons can interact with fast waves 
in smooth-walled waveguides because they travel at right 
angles to these waves. ‘The input and output signals 
travel one in each of two parallel waveguides. Ideally, 
the electrons should form a sheet beam passing first 
through the input and next through the output waveguide 
through slits along the guide lengths’. In practice, 
however, it has proved difficult to produce satisfactorily 
focused sheet beams in these conditions. 

In the authors’ modification, the sheet beam is replaced’ 
by a number of separate cylindrical beams passing 
through the guides in the same direction as the sheet. 
The waveguides are also periodically loaded with induc- 
tive irises placed across their widths midway between 
each beam and its two neighbours. While this loading 
increases the power output and efficiency, it reduces the 
bandwidth to about 10%. This valve is similar to a 
number of two-cavity klystrons connected in parallel 
side by side, the cavities being joined to form the two 
waveguides. 
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The “Cathoguard” 


By L. G. WHITE 


Wideband Amplifier of Improved Rise Time 


= wide-band pulse amplifiers is a 
problem which revolves round the types of valves 
currently available. The only circuit improvements 
which have increased the ratio of bandwidth to 
gain are the use of suitable filter sections to reduce 
the effects of stray capacitances and the application 
of small amounts of voltage negative feedback. 

The design of filter sections for pulse amplifiers 
is limited by the overshoot which occurs if the full 
bandwidth for the steady sine wave condition is used. 
Most pulse amplifiers use simple series peaking as 
being the best compromise. The more involved 
filters are more difficult to adjust and are very de- 
pendent on valve capacitances for their performance. 
By using voltage negative feedback some improve- 
ment can be made but the delay time of the amplifier 
itself prevents more than a small gain in performance. 
It is useless to apply large amounts of negative 
feedback because it does not act until the signal has 
reached the output of the amplifier, by which time 
it is too late to apply feedback to the leading edge of 
the pulse! This results in overshoot of the leading 
edge of the pulse and little improvement in the rise 
time. To reduce this undesirable effect to a minimum 
an individual feedback loop is connected round each 
amplifier stage. Speaking generally, negative feed- 
back gives little improvement in the pulse rise time. 


TABLE | 


Inter-electrode Capacitances for EF9I 
EF9I with normal holder (valve cold) 
g, toall others 9.5 pF 
atoall others 3.5 pF 
Using a three menos bridge — Kerr B 221) 
a to all others g, neutralized 1.3 pF 
g, to all others go neutralized 7pF 
g, to gz, all others neutralized | pF | 


TABLE Il 
Inter-electrode Capacitances for EF80 
EF80 with normal holder (valve cold) 

g, toallothers 9 pF 
a to all others 5.5 pF 
| atoall others g, neutralized 4 pF 
| gy, to all others g. neutralized 3 pF 
gs and a to g, all others neutralized 0.15 pF 


With the above points in mind, work was started 
to find some other means of improving amplifier 
pulse rise time. As the valve capacitances seemed to 
be the limiting factor, measurements were made on an 
EF91 valve to find how the capacitances were made 
up. Table I gives the results. 

This shows that 2.2 pF of the output capacitance 
is due to the suppressor grid and 2.5 pF of the 
input capacitance to the screen grid. The output 
capacitance would be very much reduced if the 
suppressor grid were driven from a generator giving 
it the same potential as the anode. There would be 
no voltage difference between the electrodes, there- 
fore no energy would be stored in the capacitance. 
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This is, in effect, similar to the use of “ guard- 
ring” measuring techniques. A suitable circuit to 
put into practice this capacitance removing effect is 
shown in Fig. 1. 

The normal amplifying stage (V1) feeds a cathode 
follower (V2). The output could be taken in the 
normal way from the anode of V1, but as the cathode 
follower gives a lower output impedance it is better 
to take it from the cathode of V2. 

The suppressor grid base of Vl is about 35V 
for a 10% drop in mutual conductance so the feed- 
back voltage will have little effect on the normal 
operation of V1. However, it will “‘ remove” nearly 
all the anode to suppressor grid capacitances. 


Further Improvements 


As it stands, the circuit has several disadvantages— 
the most important is the Miller capacitance due to 
the 1 pF control grid to suppressor grid and anode 
capacitance of V1 and the grid to anode capacitance 
of V2. The control grid to anode capacitance can be 
effectively removed in V2 by the circuit of Fig. 2. 
The screen-grid of V2 is now at nearly the same a.c. 
potential as V2 control grid—so removing, in effect, 
the input capacitance The Miller capacitance due 
to the 1 pF control grid to suppressor grid and anode 
of V1 can be overcome by using a valve in which 
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Fig. |. Reducing effective output capacitance. 
Vi V2 
INPUT © fe 
n i 
. © OUTPUT 
Fig. 2. Reducing input capacitance of cathode follower. 
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Fig. 3. Another modification reduces VI input capacitance 
and produces the ‘* Cathoguard ’’. 


the internal screen is not connected to the sup- 
pressor grid. The EF80 was found to be a more 
suitable valve and Table II gives the capacitances 
measured. 

The anode and suppressor grid to control grid 
capacitance is now only 0.15 pF and the Miller effect 
is no longer important. The rest of the output 
capacitance is to the internal screen—no doubt 
other valves are available which would give better 
screening of the anode by the suppressor grid. 

The circuit of Fig. 2 can still further be improved 
by feeding the screen grid of V1 with a voltage of the 
same phase and amplitude as that on the control 
grid. This will effectively remove the control grid to 
screen grid capacitance. Fig. 3 shows a simple way 
of doing this. 

The value of R,, the cathode follower anode load, 
to give the correct voltage is approximately:— 

10R, 
92m R; 
where R, is in kQ, R, and R, in identical units. Ina 
typical case where g,, = 10mA/V, R, = 10K9,R, = 
1000, R, = 119, 

From the economic point of view it looks at first 
sight as if no improvement is obtained in the “‘Catho- 
guard” which could not be obtained from two con- 
ventional stages of amplification in cascade. To 
compare the two systems the example of a typical 
two-valve amplifier is taken and gain/bandwidth 
product is determined (Fig. 4). 

Considering one stage in Fig. 4, for a response 
—1.5dB at 10Mc/s, fCR* = 100 

= 15pF, f = 10Mc/s 
“.R, = 0.66k2 
The nearest standard value is 680Q. 
“.R, = R, = 6800 for a response 3dB down at 
10Mc/s. 


Voltage gain (A) = EmRi> 
2m = 10mA/V, R; = 6802 
..A = 6.8 per stage 

ie. stage gain => 17dB 
Thus over the complete amplifier gain is 34dB; 
3dB down at 10Mc/s, falling at 12dB/octave. For a 
standing anode current of 8mA the output amplitude 
is limited to roughly seven or eight volts, peak-to- 
peak. 


*W. T. Cocking, “Television Receiving Equipment”, (Iliffe) 4th 
Edition, page 213, Fig. 15. 3. 
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Fig. 4. Skeleton circuit of a conventional pulse amplifier. 


Comparing the “ Cathoguard ” of Fig. 3 with 5 
pF stray capacity across R, for 3dB down at 01Mc/s, 
R, can be increased to 3kQ and the gain becomes 
30dB for a g,, of 10. This compares very favourably 
with Fig. 4 gain of 34dB. But the “ Cathoguard ” 
only falls off at 6dB/octave, until the cathode follower 
fails, which need not occur until the frequency is 
raised to about 30Mc/s. 

The main advantages of the “‘ Cathoguard ” are:— 

(1) The input capacitance is reduced. 

(2) The output impedance is lower (on pulse rise 
time only). 

(3) Due to the response dropping at only 6dB 
per octave, pulse rise time is improved without 
increasing the frequency of the 3dB-down point. 

(4) Voltage negative feedback could be used to 
improve gain stability, due to the good phase res- 
ponse. Negative feedback is not of much use on the 
circuit shown in Fig. 4. 

Even with valves available at present the “‘ Catho- 
guard ” would seem to be an improvement on the 
normal pulse amplifier, and with special valves and 
valveholders very much improved pulse amplifiers 
could be built. The ideal valve would have a screen 
round both the control grid and anode. Both screens 
would be brought out to separate pins and the valve- 
holder would continue this screening. 


Combined v.h.f./f.m. tuner, gramophone and microphone 
pre-amplifier and 25-watt amplifier designed for factory 
entertainment and announcements. Units with other 
power outputs from 6 to 100 watts are available, and the 
amplifiers (with pre-amplifiers) may also be obtained 
separately. The makers are Hadley Telephone and Sound 
Systems, Ltd., 72, Cape Hill, Smethwick, Staffs. 
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Electronic Forum for Industry 


IN an endeavour to provide a clearing-house for 
the exchange of information as a step towards co- 
ordinating technical committee work, research, 
development and application of data processing 
techniques in industry, nine industrial organizations 
have formed what is to be known as the Electronic 
Forum for Industry (E.F.F.I.). 

It is also hoped it will provide a channel for the 
presentation of the British industry’s point of view 
in international discussions concerned with elec- 
tronic automation and computation. 

Organizations taking part, so far, in addition to 
the Electronic Engineering Association (formerly 


R.C.E.E.A.), who were the conveners, are:— 
British Radio and Electronic Manufacturers’ Association. 
British Radio Valve Manufacturers’ Association. 

Machine Tool Traders’ Association. 

Office Appliance and Business Equipment Trades Association. 
Radio and Electronic Component Manufacturers’ Federation. 
Society of British Aircraft Constructors. 

Scientific Instrument Manufacturers’ Association. 
Telecommunication Engineering and Manufacturing Association. 


C. Metcalfe, chairman of the Data Processing 
Section of E.E.A., who presided at the first meeting 
said, “The E.F.F.I. will not assume the work or 
responsibilities of the individual associations, nor 
will there be any impingement on the work of the 
professional institutions. The Forum will be a co- 
ordinating body to help to guide industry through 
the growing complexity of electronics.” 

The E.E.A. is acting as secretariat for the Forum. 


Tax on Reconditioned C.R. Tubes 


TO help to clarify the intentions of H.M. Customs 
and Excise to levy purchase tax on certain types of 
reconditioned television tubes the following has 


been issued:— 

“Under the law Purchase Tax becomes due on all goods of a 
class chargeable with tax when they are sold or appropriated by 
a registered or registrable person under taxable conditions. The 
fact that the goods may be reconditioned goods does not affect 
the position. As a concession, however, the Commissioners do 
not require tax to be paid on secondhand goods even if they are 
sold or appropriated under taxable conditions provided that the 
goods have been subjected to no more than minor repairs and 
are kept segregated from new goods both physically and in the 
trader’s accounts. 

“The general position in respect of reconditioned cathode-ray 
tubes is as follows:— 

(1) Where only a minor reconditioning process has been carried 
out (ie., where the tube has only been treated externally) the 
concession referred to above is applicable. 

(2) A registered or registrable person carrying out extensive 
reconditioning work (i.e., work involving the opening of the tube) 
incurs liability to payment of tax where— 

(a) the work is such as to amount to the manufacture of a 
virtually fresh tube (e.g., where the original electron gun is re- 
placed by a fresh, not necessarily new, gun); or 

(b) the tube is sold or appropriated under taxable conditions. 

“If the processor does not ensure that a tube sent to him 
by a customer for extensive reconditioning is returned to that 
same customer, the transaction is a sale and tax liability is 
incurred under (b) above, whether or not liability is incurred 
under (a). 

(3) A registered or registrable person having his own tubes 
extensively reconditioned by another person incurs liability to pay- 
ment of tax when the tubes are sold or appropriated under taxable 
comditions. 

““A person becomes registrable when his gross takings from 
sales of chargeable goods which he has manufactured (including 
virtually fresh cathode-ray tubes) and/or sales by wholesale of 
extensively reconditioned tubes and other chargeable goods exceed 
or are likely to exceed £500 a year, on average. Any person 
who becomes liable to registration is under legal obligation to 
apply for registration through his local Officer of Customs and 
Excise within 14 days.” 


From section 2(a) it seems clear that if the 
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original gun is reconditioned and replaced in the 
same tube there will be no liability to purchase tax 
provided that the transaction does not in other 
respects amount to “sale or appropriation under 
taxable conditions.” 


Birthday Honours 


SOME well-known names in the world of wireless 
appear in the Queen’s Birthday Honours List. 

Dr. Willis Jackson, Metropolitan-Vickers’ direc- 
tor of research and education since 1953, who for 
some years before that occupied the chair of elec- 
trical engineering at Imperial College, London, is 
appointed a Knight Bachelor. 

Among those appointed Commanders of the 
Order of the British Empire are P. A. T. Bevan, 
chief engineer of I.T.A., who was for 20 years with 
the B.B.C. and was on the editorial advisory board 
of our sister journal Electronic & Radio Engineer; 
and E. K. Cole, chairman and managing director 
of Ekco. 

Appointments of O.B.E.s include W. T. Ash, 
secretary of the Radio and Electronic Component 
Manufacturers’ Federation; Wing Cdr. R. C. Lawes, 
senior overseas liaison officer, International Aeradio; 
and D. S. Watson, senior principal scientific officer, 
Admiralty Signal and Radar Establishment. 

H. V. Griffiths, engineer-in-charge of the B.B.C.’s 
Tatsfield Receiving Station, is appointed M.B.E. 


Computer Exhibition 


ALL available space at the Electronic Computer 
Exhibition to be held in the National Hall, Olympia, 
London, from November 28th to December 4th, has 
been taken by the forty-five firms exhibiting. During 
the exhibition, of which H.R.H. The Duke of 
Edinburgh is patron, a symposium on computer 
applications and operation will be held. 

The exhibition and business computer symposium 
are being organised, at the instigation of the 
National Research Development Corporation, by 
the Electronic Engineering Association and the 
Office Appliance and Business Equipment Trades 
Association. The exhibition organizer is Mrs. S. S. 
Elliot (O.A.B.E.T.A., 11-13, Dowgate Hill, London, 
E.C.4). Immediately preceding the exhibition there 
is to be an associated scientific symposium organ- 
ized by the National Physical Laboratory at 
Teddington, Middlesex, from November 24th to 
27th. 


Radio in the U.S. 


FACTS and figures from the annual report of the 
Federal Communications Commission of America, 
quoted by Electronic News, show that about 1.25M 
fixed and mobile transmitters are in use in the 
U.S.A. For every broadcasting transmitter in 
operation there are about 50 other transmitters in 
use. 

About a quarter of the fixed and mobile stations 
are for land transport, including 105, 500 for taxis 
and 51,300 for railways. Another 25% are for indus- 
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trial mobile radio and some 20% for public safety 
services—police, fire, etc. 

There are approximately 3,300 a.m. broadcasting 
stations, some 800 television stations and over 700 
fm. transmitters. For the first time for nine years 
the number of f.m. stations has increased. 

Over 90% of the population is within the service 
area of at least one TV transmitter and about 80% 
of all American homes now have a television set. 
Of the 44.5M sets in use, the Report states that 
160,000 are colour receivers. Some 250 stations are 
equipped to transmit colour. 


U.H.F. Mobile Radio.—What is understood to be the 
first British equipment for u.h.f. mobile radio to receive 
the P.M.G.’s approval has been designed by Elliot 
Brothers (London), Ltd., for operation in the 460- 
470 Mc/s band. 


East-Anglian TV _ station at Tacolneston, near 
Norwich, which has been working on reduced power 
since its opening in 1956 to avoid interference with 
the Belgian station at Liége, is now operating on full 
power. The Liége transmitter, which shares the same 
channel, is now using a ‘higher power transmitter. 
Tacolneston’s directional aerial gives an e.r.p. of 1.3 to 
15kW depending upon direction. 


Manchester Electronics Show.—The 13th annual 
exhibition and convention organized by the Institution 
of Electronics will be held at the Manchester College 
of Science and Technology from July 10th-16th 
(excluding Sunday). Some 75 manufacturers, including 
some from abroad, will be exhibiting and there will also 
be displays by a number of scientific and industrial 
research organizations. Complimentary admission 
tickets for the exhibition and convention are obtain- 
able from W. Birtwistle, 78, Shaw Road, Rochdale, 
Lancs., from whom the catalogue (price 2s 9d) is also 
obtainable. 


Radio-Controlled Models.—The annual contest for 
radio-controlled model boats organized by the Inter- 
national Radio Controlled Models Society will be held 
on August 3rd and 4th, on the Model Yacht Pond, East 
Park, Kingston upon Hull. Particulars of the contest, 
which is open to non-members, are obtainable from 
A. S. Wilson, 14, Biddick Lane, Fatfield, Washington, 
Co. Durham. 


GERMAN POLICE RADAR 
Extensive tests of Tele- 
funken radar speed 
measuring equipment are 
being carried out by the 
Hamburg and Frankfurt 
traffic control police with a 
view to its use not only for 
speed limit enforcement but also for statistical purposes. 
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The linear speed scale 
is calibrated in km/hour and an overall accuracy of + 3% is claimed. There is 
provision for recording, in conjunction with an automatic camera, the speed and 
identity of any vehicle which exceeds a given limit. 


Two new laboratories were officially opened at the 
Royal Radar Establishment, Malvern, by the Minister 
of Supply on May 27th. One of the labs is devoted to 
research work on the physics of solids and the other 
houses the greater part of the guided weapons depart- 
ment of the establishment. 

LE.E. annual report for 1957/58 records that of its 
43,231 members, 5,765 are members of the Radio and 
Telecommunication Section. This section held more 
meetings (24) during the year ended in March than any 
of the other three specialized sections, and the average 
attendance at its London meetings was 237 


British Computer Society—The first annual report 
of the society records a membership of 1,300 at the end 
of April. During the year eight regional branches have 
been formed. The society recently moved to Finsbury 
Court, Finsbury Pavement, London, E.C.2. (Tel.: 
Monarch 6252.) 

I.F.A.C.—The constitution of the International 
Federation of Automatic Control, founded in Paris last 
September, has now been ratified by organizations in 
12 countries. The Federation plans to hold its first 
congress for automatic control in Moscow from June 
25th-July 5th, 1960. The address of the I.F.A.C. secre- 
tariat is c/o Verein Deutscher Ingenieure, 79 Prinz- 
Georg-Strasse, Dusseldorf, Germany. 


Control Engineering—A_ readership in_ control 
engineering has been established at the Battersea 
College of Technology, London. The first lecturer to 
be appointed is N. Ream who, prior to joining the 
engineering staff of the college, was in the control 
section of the National Physical Laboratory. At McGill 
University, Montreal, a chair of control engineering has 
been instituted 

University Scholarships.—The first 20 university 
scholarships have been awarded for 1958 under the 
scheme established by the English Electric Co. earlier 
this year to provide professional training for young men 
likely to attain senior engineering positions. Each 
scholarship is worth £450 a year for three years. 


War Office Civilian Studentships.—A studentship 
scheme sponsored by the Ministry of Supply on behalf 
of all the governmem departments employing scientists 
gives to a limited number of young men who intend 
to enter the Scientific Civil Service a university educa- 
tion in science or engineering at the Royal Military 
College of Science, Shrivenham. Six civilian student- 
ships tenable for three years have recently been 
awarded. Students are prepared for the London 
University B.Sc. degree. 

High-Quality Reproduction.—A series of lectures on 
high-quality sound reproduction is being given by P. 
Collings-Wells, technical manager of Goodmans, at their 
Wembley works. Particulars of forthcoming lectures 
are obtainable from ans Industries, Ltd., Axiom 
Works, Wembley, Middlesex. 

Broadcast receiving licences cur- 
rent in the U.K. at the end of April 
totalled 14,621,275. Combined tele- 
vision and sound licences increased 
by 57,330, bringing the total to 
8,147,333. Sound -only licences 
numbered 6,473,942, including 
336,519 for car radio. 


Amateurs’ Emergency Work.—The 
clause in the Amateur (Sound) 
Licence prohibiting British amateurs 
sending messages for a third party 
was amended in 1956 to permit the 
passing of messages for the British 
Red Cross Society and the St. John’s 
Ambulance Brigade “during disaster 
relief operations.” At the request of 
the Home Office, the P.M.G. has 
now amended the wording to cover 
the passing of messages for the Police. 
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S. E. Goodall, M.Sc.(Eng.), chief engineer of W. T. 
Henley’s Telegraph Works Company, is the new presi- 
dent of the I.E.E. He has been a vice-president since 
1953. Mr. Goodall represents the Institution on a 
number of national committees including the Board of 
Studies (Engineering) of the National Council for Tech- 
nological Awards. 


Sir Hamish D. MacLaren, K.B.E., C.B., D.F.C., LL.D., 
B.Sc., director of electrical engineering in the Admiralty 
since 1945, is elected a vice-president of the I.E.E. for 
a second period of three years. Sir Hamish was for two 
years with the B.T.H. Company before joining the staff 
of the Admiralty in 1926 as assistant electrical engineer 
at the Chatham and Devonport Dockyards. He was at 
one time superintending electrical engineer of the Singa- 
pore naval base. 


A. H. Mumford, O.B.E., B.Sc.(Eng.), deputy engi- 
neer-in-chief of the Post Office, has been elected a vice- 
president of the I.E.E., He was chairman of the 
1.E.E. radio section in 1945/46. Mr. Mumford joined 
the Post Office engineering department in 1924 and after 
a short period at headquarters went to the Dollis Hill 
research station. He took charge of the radio branch in 
1938. 


L. W. Brown, B.Sc., Ph.D., M.I.E.E., F.Inst.P., has 
been appointed assistant chief electrical engineer (light 
current) of Metropolitan-Vickers, in addition to his 
present duties as chief engineer of the company’s elec- 
tronics department. Educated at King’s College, 
London, where he obtained his B.Sc. and Ph.D. work- 
ing under Sir Edward Appleton on ionospheric research, 
he entered the Royal Air Force in 1939, and was 
engaged on the operational development of airborne 
interception by radar. In 
1940 he joined T.R.E., 
and at Rugby collabor- 
ated in the development 
of centimetric radar. 
Three years later Dr. 
Brown went to _ the 
B.T.H. Company, where 
he continued the develop- 
ment of airborne, ground 
and marine radar equip- 
ment. He joined Metro- 
politan-Vickers in 1950 
as chief engineer of the 
radio department, and 
since 1955 has been chief 
engineer of the elec- 
tronics department. This 
department covers work 
on particle accelerators, 
digital and analogue com- 
puters, electronic railway 
signalling equipment and 
equipments for missiles. 


Sebastian Z. de Ferranti has succeeded his father, 
Sir Vincent de Ferranti, as managing director of 
Ferranti, Ltd. Sir Vincent remains chairman of the 
company. 


A. E. Falkus, B.Sc.(Eng.), M.I.E.E., has left the 
Plessey Company, where for the past eight years he 
has been chief loudspeaker designer, and, together with 
D. A. Newbold, has formed Fane Acoustics, Ltd. (See 
“News from the Industry”). Mr. Falkus was at one 
time chief engineer of Reproducers & Amplifiers, Ltd., 
of Wolverhampton. Mr. Newbold was until recently 
technical director of Richard Allan Radio, Ltd., of which 
he was one of the founders. 


Dr. L. W. BROWN 
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J. Bell, B.Sc., F.Inst.P., has been appointed manager 
of the G.E.C. research laboratories at Wembley. He 
has been manager of the telecommunications division of 
the laboratories since its formation in 1953, and will 
retain the leadership of this work in addition to assum- 
ing the administration of the group of establishments. 
The responsibility for the laboratories’ scientific policy 
and programmes will remain with the present director 
of research, O. W. Humphreys, C.B.E., B.Sc., F.Inst.P., 
who is also director of the company’s applied electronics 
laboratories at Stanmore. Mr. Bell joined the G.E.C. 
in 1929, and his work has been largely in the field of 
radio and radar transmitting valves. 


GRP. CAPT. L. R. RIDLEY 


J. BELL 


Grp. Capt. L. R. Ridley, O.B.E., assistant director, 
electronics research and development at the Ministry of 
Supply for the past four years, has retired from the 
R.A.F. and has joined Masteradio and its subsidiary 
R.M. Electrics. He has assumed responsibility for the 
company’s radar and electronics division. Grp. Capt. 
Ridley worked under Sir Robert Watson-Watt in the 
pre-war development of radar and was responsible for 
maintaining the radar network in the S.E. sector during 
the Battle of Britain. Masteradio, which is a member 
of the Francis Sumner group of companies, was con- 
cerned with the war-time development of the original 
Eureka Mk. 1 and Rebecca Mk. 1 radar beacons. 


Capt. G. J. A. Lumsden, D.S.C., R.N. (Retd.), has 
joined Decca Radar to lead a new sales division for 
naval shipborne radar, coast defence radar and harbour 
surveillance equipment. Capt. Lumsden was a specialist 
in navigation in the Royal Navy and has been closely 
associated with air defence, surface warning and navi- 
gational radar systems for many years. 


Bernard Greenhead, appointed technical controller 
of A.B.C. Television, the television programme con- 
tractors for the Midlands and the North, started his 
television career as development engineer with E.M.I. 
where he worked on the development of the B.B.C.’s 
original television system. For two years he was with 
the B.B.C. prior to joining High Definition Films in 
1953 as technical controller of the Highbury studios. 
Two years ago he joined Alpha Television Services— 
TV programme producers—as chief engineer, and sub- 
sequently became general manager. 


J. W. Dick, who has been appointed representative 
in Singapore by the Marconi Marine Company, was for 
some time instructor at the Glasgow Wireless College 
before joining the company’s sea-going staff. In 1950 he 
transferred to the shore staff and has been at the Liver- 
pool depot. 


Hilary F. C. Williams, whose appointment with 
Andec, Ltd., we mentioned last month, was assistant 
chief engineer of Racal Engineering, and not, as was 
inadvertently stated, chief engineer. 
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M. Minton is resign- 
ing on June 30th his 
position as chief develop- 
ment engineer of Cos- 
mocord, which he has 
held for three years, to 
become chief engineer 
with the Dulci Company. 
Prior to joining Cosmo- 
cord he was for 16 
years with the Air Minis- 
try and Ministry of Sup- 
ply engaged on _ the 
development of naviga- 
tional aids. 


. H. R. Manners, 
B.Sc., deputy head of the 


Brimar valve application M. MINTON 
department of Standard 

Telephones and Cables 

at Footscray for the past five years, has joined 


Masteradio as chief development engineer. For seven 
years before joining S.T.C. he was with Felgate Radio. 


R. G. Friend, B.Sc., M.A., F.Inst.P., has been 
appointed director of electronics research and develop- 
ment (telecommunications) -in the Ministry of Supply 
in succession to Brigadier J. D. Haigh, O.B.E., who has 
retired. When Brigadier Haigh was appointed in 1954 
there were only two directorates of electronics research 


ground, air and telecommunications. Mr. Friend has been 
assistant director since 1954, Before the war he was at 
the Air Defence Experimental Establishment, Biggin 
Hill. 


F. C. Brooker, A.M.I.E.E., has been appointed by 
the B.B.C., engineer-in-charge, London (sound), in suc- 
cession to C. E. Bottle, M.B.E., who has retired after 
34 years’ service with the corporation. Mr. Brooker 
joined the B.B.C. in 1935, and in 1941 became an in- 
structor in the engineering training department, where 
he remained until 1948.. During this period, he wrote 
the B.B.C.’s first engineering training manual. 


Gordon F. Wylde has joined Benjamin Electric, Ltd., 
as assistant manager of the radio department. He was 
for five years at T.R.E. (now R.R.E.) and three years 
at the Royal Aircraft Establishment, Farnborough. He 
then joined E.M.I. Engineering Development as com- 
ponents liaison engineer, and for the past three years 
has been with McMurdo Instrument Company. 


N. MacKinlay, B.Sc., who joined Richard Allan Radio, 
of Batley, Yorks., last year, has been appointed chief 
engineer. After graduating in natural philosophy = 
mathematics at the University of Glasgow in 1945, 
joined the Royal Naval Scientific Service and fe 
engaged in research in underwater acoustics. 


OUR AUTHORS 


N. M. Rust, the first part of whose article on the 
Doppler effect appears in this issue, was for many years 
in Marconi’s research department until his retirement in 
1955. During the war he was working for the Admiralty 
on micro-wave radar and was associated with the 
development of metal lens and f.m. and Doppler radar. 
Joining Marconi’s in 1913 he was posted to Clifden 
transatlantic station as receiving engineer, and seconded 
ta. the R.N.V.R. for interception work during World 
War I. Mr. Rust was concerned with a number of 
propagation investigations and worked with Capt. H. J. 
Round on the development of oscillating crystal detec- 
tors, microphones for broadcasting and also steel tape 
magnetic recording equipment for the B.B.C. 
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L. G. White, who contributes an article on the 
“ Cathoguard ” in this issue, joined Wayne Kerr Labora- 
tories as an apprentice in 1948. After completing his 
apprenticeship he spent some time on the design of 
transformer ratio arm bridges and latterly was working 
on the application of measuring bridges in industrial 
control. He recently left Wayne Kerr and is now an 
electronic design engineer with Marconi Instruments at 
St. Albans. 


OBITUARY 


Sir Louis Sterling, D.Litt., who died on June 2nd at 
the age of 79, had served on the boards of a number of 
companies in the radio and gramophone industries. 
Rising from humble beginnings in the gramophone 
trade he became managing director of the Columbia 
Graphophone Company and subsequently of E.M.I. He 
resigned from E.M.I. in 1939 and joined the board of 
Cossor, becoming chairman in 1941. He left the com- 
pany in 1943. At the time of his death he was a director 
of RCA (Great Britain). Sir Louis, who was knighted 
in 1937, served on the council of Brit.I.R.E. for some 
years and was president in 1943/44. 


G. C. Cunningham, O.B.E., joint managing director 
and a founder director of Racal Engineering, Ltd., of 
Bracknell, Berks., died on May 16th. During the war 
he was in the Royal Air Force, serving mainly in 
Canada where, as deputy chief signals officer with the 
rank of Wing Commander, he was associated with the 
formation of the North Atlantic Ferry Command, In 
1945 he was appointed signals controller of B.O.A.C. 
having been on the staff of Imperial Airways before the 
war. For a short while in the late 1940s Mr. Cunning- 
ham was with Plessey’s as communications sales 
manager. 


News from 
the Industry 


Air Surveillance Radar.—Decca have produced a 
3-cm long-range air-surveillance radar which, by utiliz- 
ing two scanners back-to-back and at slightly different 
angles, gives an unbroken coverage up to a height of 
40,000 ft. and to a distance of about 120 miles. Each 
scanner is fed from an 800-kW transmitter and both 
linear and circular polarization are provided. The first 
order for the equipment (D.A.S.R.1) has been placed 
by the Swedish Board of Civil Aviation for sets to be 
installed next year at the air terminal at Stockholm and 
the airport at Gothenburg. 


Welwyn Electrical Laboratories, Ltd., held an open 
day at their works in Bedlington, Northumberland, at 
the end of May to celebrate the 21st anniversary of 
their establishment in Welwyn Garden City, Herts. 
The company manufactures something like 5,000 
different types of resistor with about 30 per cent of 
the output going into sound and television equipment 
and the remainder to industrial, engineering and military 
equipment. 


Silicon Production.—A new technique for the produc- 
tion of hyper-pure silicon, originally developed by 
Standard Telecommunication Laboratories and 
employed commercially by Standard Telephones & 
Cables at their Harlow works, is to be used under 
licence in America and Canada by the Du Pont Com- 
pany. The process, which involves the thermal con- 
version of silane gas into silicon, enables silicon of the 
highest purity to be produced. 


Relay Exchanges, Ltd., and its subsidiaries, which 
include the receiver renting companies Rentaset, had a 
trading profit of £1.6M in 1957 compared with £1.4M 
in 1956 and £0.97M in 1955. 


317 


G 


Aero Research, Ltd., of Duxford, Cambridge, which 
is affiliated to the Swiss CIBA organization, is chang- 
ing its name to CIBA (A.R.L.), Ltd. Formed in 1934 
for research into aircraft structures, its activities have 
been centred mainly on the development of synthetic 
resin adhesives. The trade names, such as, “ Aerolite,” 
“ Araldite” and “Redux” will remain unchanged. 


G. & E. Bradley, Ltd., who recently completed their 
move from Alperton, Middx., to Electral House, Neas- 
den Lane, London, N.W.10 (Tel.: Gladstone 0012), 
announce that K, Jones, formerly a director and general 
manager of British Communications Corporation, has 
joined the board. L. E. White, formerly general 
manager has also become a ‘director, and is succeeded 
by L. H. Weall, lately with the Plessey Company. 


A. Prince Industrial Products, Ltd., importers and 
distributors of West German domestic equipment, in- 
cluding Blue Spot, Akkord, Uher and Dual, have been 
acquired by Camp Bird Limited. John Dalgleish, 
chairman of the Camp Bird group, which includes 
Hartley-Baird, Ambassador, E-V, Duratube & Wire, 
and Electronic Reproducers, is now chairman of the 
company. Dr, Andrew Prince continues as managing 
director, 


Atkins, Robertson & Whiteford, Ltd., of Thornlie- 
bank, Glasgow, announce their association with A. F. 
Stoddard & Co., Ltd., carpet manufacturers. Sir 
Robert A. Maclean, chairman and managing director of 
Stoddards, has been elected chairman of Atkins, Robert- 
son & Whiteford, Ltd., who will continue to manufac- 
ture transformers and electronic instruments. 


Audio-plan is the name of a new company formed to 
take over the retail sales distribution and demonstra- 
tion facilities of B. K. Partners, Ltd., who will deal 
exclusively with the trade. The address of both com- 
panies is 229, Regent Street, London, W.1. (Tel.: 
Regent 7363.) 


Dynatron Radio, Ltd., have recently taken occupation 
of their new factory and offices at St. Peter’s Road, 
Furze Platt, Maidenhead, Berks. (Tel.: Maidenhead 
5151.) 


C. T. Chapman (Reproducers), Ltd., have moved 
their sales office from Chelsea to the works at Chapel 
Lane, High Wycombe, Bucks. (Tel.: High Wycombe 
2474.) 

Arthur’s, the well-known retailers, have moved from 
150, Charing Cross Road, to 125, Tottenham Court 
Road, London, W.1. The business, founded by Arthur 
Gray, has been in Charing Cross Road since the early 
1920s. 


The Keyswitch Company, manufacturers of relays 
and keyswitches, have moved to Irongate Wharf Road, 
Praed Street, London, W.2. (Tel.: Paddington 2231.) 


Roberts’ Radio.—The telephone number of Roberts’ 
Radio, of East Molesey, Surrey, has been changed to 
Molesey 7474. 
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Racal Engineering, Ltd., of Bracknell, Berkshire, have 
been appointed exclusive. agents in the United King- 
dom for the sale of Transitron equipment manufactured 
by Van Norman Industries Inc., of Manchester, New 
Hampshire, U.S.A. Included in the Transitron range 
are v.h.f, and u.h.f, signal and sweep generators. 

Fane Acoustics, Ltd., of Batley, Yorks., (Tel.: Batley 
1578), has been formed by A. E, Falkus and D. A. 
Newbold for the manufacture of high-fidelity loud- 
speakers, etc. They have the manufacturing rights of 
the “ Quartet” four-speaker combination. 


EXPORTS 

S.H.F. radio links capable of providing up to 600 
telephone circuits are being supplied by Standard Tele- 
phones & Cables for the telephone service in Malaya. 
The main link between Singapore and Kuala Lumpur 
will employ four unattended repeater stations (5-watt) 
and there will be several spurs from the main route. 

Telecommunications equipment, including the battery- 
operated radio-telephone “country set” for linking 
isolated localities to the telephone network, and Hivac 
subminiature valves were shown by the Automatic 
Telephone & Electric Company at the recent Poznan 
International Trade Fair. For the second successive 
year the company also exhibited at the Washington 
show of the Armed Forces Communications and Elec- 
tronics Association. 

Two mobile demonstration units equipped with 
industrial and marine gear manufactured by Kelvin & 
Hughes are touring Europe. Both units were at the 
Poznan Fair and the larger—a 9}-ton articulated vehicle 
carrying the industrial equipment—is making a four- 
month tour of Hungary, Czechoslovakia, Rumania and 
Yugoslavia. The smaller unit, equipped with marine 
gear, is visiting Polish, West German and Belgian ports. 

Air traffic control consoles for installation at seven 
airports in the Belgian Congo have been ordered from 
International Aeradio Ltd. 

British Electronic Centre.—Seven companies partici- 
pated in the composite exhibition in the British Elec- 
tronic Centre at the Hannover Fair. They were 
Ardente, British Electric Resistance Co., Geo. Bray, 
Cosmocord, E.M.I. Electronics, Gresham-Lion Group, 
and Painton. 

U.S.A. Visit—R. E. Burnett, general manager of 
Marconi Instruments Ltd., and S Spooner, produc- 
tion manager of the company, left London on June 5th 
for a three weeks’ tour of the U.S.A 

Uganda.—Electronics Ltd., P.O. Box 1869, Kampala, 
are interested in representing U.K. manufacturers of 
loudspeakers and microphones and tape _ recorders 
specially designed for operating from a 12-V or 6-V 
battery. 

Transmitter for the new Jordan broadcasting station 
being built in Amman is to be supplied by Marconi’s. 
The 100-kW m.w. station is due to open early next 
year. 


Radar Control Room.—Marconi’s 
have supplied three complete radar 
installations for the new Royal Aircraft 
Establishment at Bedford. In this view 
of the control room the two operators in 
the centre are at the control positions of 
the two 10-cm sets providing high and 
low long-range coverage and the opera- 
tor on the right is controlling the 50-cm 
general surveillance radar. 
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pressed on a small transmitter. Immediately they must respond to 
the URGENT ‘PEEP PEEP’ in their pockets which summons 
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By 
H. B. DENT 


Wavelengths 


Use of Resonant Lines for Calibrating an Absorption Wavemeter 


= the need arose to calibrate a simple 
absorption wavemeter for use over a frequency 
band of 450 to 750Mc/s, the primary purpose 
being to have available an unambiguous measure- 
ment of frequency in the region of 650Mc/s. The 
available literature contains plenty of data on the 
precise measurement of frequencies on u.h.f. and 
microwaves, but little or nothing could be found 
on how to achieve only a modest order of accuracy. 
By modest order of accuracy the writer has in 
mind an accuracy of one or two per cent. 

There were two main reasons why only a modest 
order of accuracy was the target. In the first place 
the wavemeter is a simple “ coil and condenser ” 
type, the “‘ condenser” admittedly being a u.h-f. 
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Fig. 1. Schermaue layout of the 

measuring lin@ and resonance 
indicator. 


split-stator 10+10pF type, while the coil is a sirip 
of copper 1.5in long bridging the two banks of fixed 
vanes. More details of the wavemeter will be given 
later. Secondly, the drive is an epicyclic type with 
a 6 to 1 reduction and a direct-reading scale of 1.75in 
radius is fitted, so that both tuning and reading 
facilities render calibration accuracy better than 
one or two per cent not only unnecessary but 
unusable. 

No precision equipment was available for cali- 
bration purposes, and although a few single-fre- 
quency, crystal-controlled oscillators up to 150Mc/s 
could be pressed into service, initial attempts to 
calibrate the wavemeter with an uncalibrated vari- 
able oscillator, and relying on harmonics of the 
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Covering 450 to 750Mc/s 


crystal-controlled oscillators to fix the frequency 
produced some most exciting, but utterly unrealistic, 
calibration curves. 

The unreliability of these curves was evident 
from the basic fact that the ratio of the maximum 
and minimum frequencies covered cannot possibly 
be greater than the square root of the ratio of the 
maximum and minimum capacitances of the tuning 
capacitor. With a 10+10pF capacitor and with 
each section having a nominal minimum capacitance 
of 3pF the capacitance ratio, used as a split-stator 
component, is 5/1.5 or 3.33 to 1 and the frequency 
ratio cannot be greater than 1.8 to 1, while in prac- 
tice it is somewhat smaller. This basic fact serves 
as a clue if one goes off the rails during calibra- 
tion and this can quite easily happen when relying 
on harmonics from fixed frequency oscillators to 
identify the frequency. 

Whilst we have come to think almost exclusively 
in terms of frequency in recent years a few decades 
ago it was the wavelength rather than the frequency 
one spoke about and with the utilization of the 
u.h.f.s for television and communications, as well 
as for radar, it may be more convenient once again 
to think in terms of wavelength. For example 
10,000Mc/s, or 10kMc/s, is an unwieldy way of 
indicating a wavelength of 3cm. The practice of 
referring to microwaves in terms of centimetres 
or millimetres is quite common now among radar 
people so that many * old timers ” may find them- 
selves once again on familiar ground, or will they? 

Frequency is based on a time scale while wave- 
length is a linear measure and provided means 
can be found to identify precisely two consecutive 
and exactly similar points on a train of waves, such 
as a maximum or minimum amplitude of voltage 
or current, then it only remains to measure this 
distance, preferably in metres, to find the wave- 
length. Standing waves on a Lecher wire system 
provide this condition. 

If the waves are propagated in air, or by such 
means that the velocity of propagation is the same 
as in air, then knowing the wavelength it is quite 
easy to find the frequency, if one wants it. The 
relationship as everyone knows is:— 


v 
v=, or f=+ 


where v=velocity of propagation in air, f=fre- 
quency, \=wavelength. 

Taking v as 310° metres a second (the same 
as light), if A is in metres then f is in cycles per 
second. These are too unwieldy quantities to 
cope with when the wavelengths concerned are 
decimetric (and these are the only variety that 
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can conveniently be measured with a rule), so 
that it is better to take v as 3x 104 and A in centi- 
metres when f becomes megacycles. 

Fortunately it is easier to measure centimetric 
wavelengths than one might suppose provided the 
accuracy required is not too high. With apparatus 
that any keen amateur v.h.f. and u.h.f. worker can 
acquire reasonably cheaply an accuracy of about 
1% to 1.5% iw measuring wavelength is possible. 

There are several ways of making the measure- 
ments but the writer favours a transmission-line 
method with apparatus laid out as shown in Fig. 1. 
Here two rigid parallel lines are laid out on a board 
which for the purpose in hand (450 to 750Mc/s 
calibration) need not be more than 4ft 6in long. 
The lines are made of tin diameter copper rod 
perfectly straight and free of kinks of any kind. 
They are supported at intervals of about 9in on 
polystyrene insulators made from jin thick sheet 
and fabricated as shown in Fig. 2. This illustration 
shows also the method of mounting the insulators 
on the board and the position of the two 4in copper 
rods. The part cut away in the centre of the insu- 
lator is to leave as little as possible solid dielectric 
between the two rods as any quantity of this will 
affect the velocity of propagation of the waves 
on the transmission line. As it is, there is certain 
to be some disturbance of the velocity but with 
insulators fabricated as in Fig. 2 it is a minimum 
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and does not appear to noticeably affect the measure- 
ments of wavelength. 

The rods are cradled in semi-circular indenta- 
tions filed in the top of the polystyrene supports 
and are held in position by drilling a hole through 
the copper rod and down into the insulator as 
shown in Fig. 3. The hole in the copper rod is a 
“tight fit” for No. 18s.w.g. copper wire, but 
the hole in the polystyrene is slightly undersize. 
The hole in the copper is countersunk on the 
top face and the wire soldered in position. By in- 
serting the end of the wire in a slightly enlarged 
guide to the hole in the polystyrene and applying 
the soldering iron to the top of the copper rod over 
the hole the wire will slowly sink into the poly- 
styrene and when cold will be firmly sealed in the 
hole. Excess solder should be trimmed off the 
top face of the rod and the surface rubbed smooth 
and polished with very fine emery cloth. If the 
copper rods are perfectly straight and free of kinks 
it may be found that they need securing, as des- 
cribed and shown in Fig. 3, at every other insulator 
only. It is absolutely essential that the two rods 
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of the transmission line remain rigid and equi- 
spaced throughout their length while the shorting 
bar is moved along them, otherwise the accuracy 
of the measurements will suffer. 

One end of the line is -left open, as shown in 
Fig. 1, while the other end is short-circuited as 
shown at A and coupled to it are two loops, L, and 
L,, both about l}in long and made of No. 16s.w.g. 
copper wire. One loop is mounted above the 
line and the other below and spaced about }in 
from it. Both the size of these loops and their 
coupling to the line must be adjusted to suit the 
particular apparatus available. 

Oscillations from an uncalibrated oscillator are 
injected into the line via loop L, and a detector, D, 
for indicating resonance and consisting of a crystal 
diode, C,, an r.f. filter and leads to a microammeter, 
is joined to loop L,. A disposal plug-type radar sili- 
con crystal diode was used for C, but the GEX66 
would no doubt be satisfactory as it is suitable for 
use at u.h.f. The r.f. chokes consist of 8in of 
No. 20s.w.g. enamelled copper wire wound on a 
}-in diameter mandrel with turns spaced to occupy 
3in. The mandrel is removed of course, the chokes 
being self-supporting. 

It is essential to work with the loosest possible 
coupling between loop L, and the line and between 
the loop terminating the end of the lead remote 
from L, and which is coupled to the oscillator, 


Left:—View of the transmission line 
used for measuring wavelength. 
Note the arrangement of the two 
loops L, and Ly and the indicator D 
(Fig. 1). 
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Below:—Rear view of the wavemeter 
showing the arrangement of the 
indicator A (Fig. 5). 
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otherwise the varying loading on the oscillator 
caused by movement of the shorting bar along the 
line will affect the frequency and thus the accuracy 
of the measurements. Incidentally the shorting 
bar used consisted of a 2}-in length of No. 14 s.w.g. 
copper wire inserted into the end of a 4-in length 
of 4-in diameter insulated rod. 

The principle of this measuring equipment is based 
on the fact that with standing waves on a transmission 
line short-circuited at one end as shown at A Fig. 1, the 
voltage, or current, waveform is sinusoidal reaching 
a maximum value and falling to a minimum value at 
intervals of a quarter wavelength. Thus voltage (or 
current) maxima will appear at intervals of a physical 
half wavelength if the line is wholly or mainly sup- 
ported by air. A section can be said to be resonant 
if its physical length is any multiple of a half wave- 
length, thus it can be A/2, A, 3A/2 and so on. It 
behaves as a high-Q circuit so that at resonance 
a detector, such as D, Fig. 1, will indicate con- 
siderable r.f. voltage on the line. Quite a loose 
coupling suffices between the loop L, and the line 
for a working reading on the meter M. As most of 
the point-contact, radar-type silicon crystal diodes 
are easily damaged by excessive d.c. the current 
measured by M should never be allowed to exceed 
about 1.5mA. A good working level is 250yA. 

Owing to the presence of the coupling loops 
L, and L,, and the influence exerted by the external 
equipment connected to them, the distance measured 
between A and X (Fig. 1), the first position of the 
shorting bar indicating line resonance, is not a 
reliable measure of wavelength and it is necessary 
to move the shorting bar to the next position (Y in 
this case) and measure the distance X-Y. The 
writer gums a strip of paper along the baseboard 
supporting the line and marks the positions of the 
shorting bar on it. While the distance between 
X and Y will be an acceptable measurement of the 
wavelength, the writer prefers to take a further 
measurement by moving the shorting bar to the 
next maximum, i.e. Z, and averaging the distances 
X-Y-Z, or the distance X-Z can be taken as one 
whole wavelength. 

Checks with the crystal-controlled oscillators, 
which become possible once a reliable calibration is 
achieved, show that with a line spacing of ?in the 
spacing cannot be ignored in the measurement of 
wavelength where the highest accuracy possible 
with this method of measurement is desired. The 
presence of the supporting insulators also affect the 
measurements slightly and it was found that half 
the line spacing (centre-to-centre) added to the 
distances X-Y or Y-Z gives quite close agreement. 

Having found a simple way of measuring wave- 
length it now only remains to find a way of storing 
the information in a convenient form for practical 
use. This is where the absorption wavemeter comes 
in and for which purpose it was designed. 

As previously stated it consists of a 10+10pF 
split-stator capacitor (Jackson Bros. Type C808) 
with a copper strip cut as shown in Fig. 4 bent into 
a semicircle and soldered across the two banks of 
fixed vanes. The small lugs at each end are to enable 
the strip to be soldered to both of the soldering 
tags provided for each set of fixed vanes. Dia- 
gramatically the measuring part of the wavemeter 
consists of C,L, in Fig. 5. A scale, a pointer and a 
slow-motion drive are included, also an indicator 
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which can be arranged as shown at A, and which 
consists of a crystal diode, C,, an r.f. filter, C,C,L,L,, 
and a pair of leads to a microammeter, exactly 
similar to the indicator used on the line in Fig. 1. 
A 0-500uA meter was used as it happened to be 
available, but any sensitive meter from 200uA to 
1mA full scale deflection will serve. In the present 
case the diode C, is a point-contact germanium 
type of unknown origin but the GEX66 would be 
quite suitable, while an alternative would be one 
of the radar-type crystal diodes. There are a few 
American plug variety radar diodes (1IN21A or 
similar) obtainable at some surplus equipment 
stores and these are ideal for use on the u.h.f. bands. 

The indicator portion of the wavemeter is not 
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Fig. 6. The calibrated scale on the u.h.f. absorption wavemeter. 
The 0-180° scale can be pencilled in and rubbed out after the 
frequency scale is added. 


required for calibrating the wavemeter as_ the 
equivalent indicator in the transmission line assembly 
is used for this purpose. The procedure is as follows. 
After locating the nodal points, indicated by X, Y 
and Z respectively in Fig. 1, the shorting bar is 
left in position at Y or Z (Fig. 1) so that the meter 
M is reading a maximum for the particular set-up; 
about 250 to 300uA as previously stated is a con- 
venient reading. If now the “coil” of the wave- 
meter, L, in Fig. 5, is brought to within 4in or 6in 
of the line the needle of the meter will dip sharply 
when the wavemeter (L,C,) is tuned to the wave- 
length of the line. The point on the 180° wavemeter 
scale (described later) is recorded and the procedure 
repeated until ten or a dozen readings have been 
taken. It is very important to obtain reference 
points at each end of the wavemeter scale, as shown 
in the calibration curve Fig. 7 at 8° and 170° respec- 
tively. The wavelength measurements have here 
been converted to frequency. 

The design of this wavemeter is a little unusual 
but it has been used before by the writer’ and found 
to be a very convenient style. An indicator of 
resonance was not embodied in the earlier wave- 
meters as crystal diodes were unknown at that 
period. Another refinement embodied in the 
present version is the addition of a 6 to l 
reduction drive; the earlier models did not have 
this. Although the expression ‘ultra shorts ” 
was employed in 1935 the actual wavelengths 
covered then were ten times longer than the 
present ones (circa 5 metres instead of 50cms), 
and a slow-motion drive was not found 
necessary. 

The pointer is fixed to the epicyclic drive 
(Jackson Bros. Ball Drive) by drilling and 
tapping the slow-motion hub 6BA and inserting 
a 1-in length of brass rod which is tapped at 
one end and secured by a nut. The free end 
of this rod is shaped, by filing, into a pointer. 

The scale is drawn on thick cartridge paper 
which, before calibrating the wavemeter, is 
stuck on the semicircular wooden base of the 
wavemeter by ‘“ Durofix” or other suitable 
adhesive. Initially only the 0-180° scale shown 
in Fig. 6 can be drawn in and, if preferred, 
this scale marked in pencil so that it can be 
rubbed out when the final calibration is trans- 
ferred to the scale. 


* “Measuring the Ultra Shorts”, Wireless World July 12th, 
1935, p.28. 
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Calibrating the wavemeter by means of a degree 
scale, drawing’ a curve on graph paper then trans- 
ferring the measurements from the curve to the 
upper part of the wavemeter scale (Fig. 6) may 
seem a roundabout way.of doing the job, but 
a little thought will show that it is the only way 
of providing a rational scale as shown in Fig. 6. 
It also ensures that any errors in measuring the 
wavelength are brought to light and either dis- 
carded or further measurements made. There 
are always liable to be slight errors in measure- 
ment but if reasonable care is exercised a “ good 
fit’ curve will pass through almost all the points 
plotted on the chart. This is seen to be the case 
in Fig. 7 where only one point falls wide of the 
curve, e.g. at 137° on the scale; something appar- 
ently went astray here and it exemplifies the advan- 
tages of the procedure outlined. 

It is quite within the bounds of possibility that 
if a wavemeter is assembled using the same type of 
capacitor employed here and the “ coil ” cut exactly 
to size so that exactly l}in of the strip is free of 
the capacitor lugs, the calibration curve in Fig. 7, 
and the transferred calibration in Fig. 6, would 
be sufficiently accurate for many amateur require- 
ments. The C808 capacitor has wide-spaced vanes, 
the airgaps are 0.045in, and modern production 
methods are sufficiently precise to ensure that the 
capacitances of different specimens taken at random 
will be in close agreement. = 


U.H.F. Oscillator 


Nothing has been said about the u.h.f. oscillator 
as this is a subject not capable of being discussed 
adequately here. There was an article recently’ 
giving details of a u.h.f. oscillator and while this is 
more ambitious and gives far more output power 
than needed here, it serves as a guide to the type 
of oscillator that can be used. 

The writer used a single triode, an obsolete 


* “Double Tetrode Oscillator” by J. H. Andreae and P. L. Joyce, 


Wireless World April 1958, p173. 
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Fig. 7, Calibration curve of the u.h.f. absorption wavemeter 


after applying correction for spacing of the measuring line. 


WIRELESS WoRLD, JuLy 1958 


XUM 


iW mo Potente. . .. .. e  e  eee eee eeee 


-- 
i—1 


gree 
rans- 
. the 
may 
but 
way 
z, 6. 
+ the 
dis- 
“*here 
sure- 
good 
oints 
case 
f the 
ppar- 
ivan- 


that 
pe of 
actly 
ee of 
g. 7, 
yould 
juire- 
anes, 
ction 
t the 
1\dom 


llator 
ussed 
‘ntly” 
his is 
ower 

type 


solete 


Joyce, 


++ 


XUM 


MONITORING 
POINTS 


+230V 
Cs 
OOlu 
OUTPUT 
ECS 
R, 
15k , 
om R.F.C. 
RFC. 
6:3V 
Cg 1,000p 
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Fig. 8. Circuit of one of the u.h.f. oscillators used for the 
measurements. 


EC53, which has anode and grid connections brought 
to two pins on top of the miniature glass envelope. 
A Colpitts-type circuit, as shown in Fig. 8, is used 
with the lines L,L, made of }-in copper tube and 
spaced the same distance as the anode and -grid 
pins on the valve. The valve ends of these tubes 
are drilled and tapped 8BA and the pins are in- 
serted into the ends and secured by 8BA screws 
passing through the side of the tubes. The far end 
(the tubes are 2in long for the middle part of Band 
V) terminate at a split-stator capacitor C, of about 
25+25pF and are soldered directly to the banks 
of fixed vanes. 

This tuning system would not serve, even with 
L,L, reduced to less than lin, for the higher part 
of the band, but after some experiment oscillation 
on a spot frequency was obtained at 750Mc/s by 
replacing L, and L, by two copper clamps ($-in 
lengths of }-in diameter tube with 8BA fixing screws 
for grid and anode pins) across which is connected 
a 3-pF disc-type ceramic capacitor. The anode 
feed and grid-leak resistors are soldered direct to 
their respective copper clamps. As this is a direct 
short circuit, via the 3-pF capacitor across anode 
and grid pins of the valve it represents the highest 
frequency obtainable with this valve. As might 
be expected the r.f. output was very small at 750Mc/s, 
but nevertheless sufficient to give a usable reading 
on the line indicator. There are far more suitable 
triodes now available as oscillators up to 1,000Mc/s. 
One is the M.O.V. A2521, another the Brimar 
6AF4A and a third the EC93, but the writer has 
not yet had an opportunity to try any of these valves 
in the measuring set described here. 


Measuring TV Aerial Performance 


On page 294 in the June 1958 issue equation 8 was 
given incorrectly; it should read:— 


z= Z,(Z + Z, tanh Px) 
i“ Z, + Z tanh Px 
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Telecommunications at Gatwick Airport 


GATWICK Airport—recently reopened—has much new 
telecommunications equipment. Two radars (which 
both provide moving target indication) are installed, 
feeding identical display units in front of each con- 
troller. The Marconi $232 is a 50cm radar and the 
Cossor ACR6 is a 10cm system using circular polariza- 
tion to combat rain clutter. An artificially-generated 
video-map of the environs of the airfield is available to 
aid controllers on the “approach to land” phase. In- 
strument landing and precision approach radar facilities 
are also available. 

A multichannel recorder (British Communications 
Corporation) registers the seven v.h.f. ground-to-air 
channels on a 4in wide tape. Eight hours of recording 
is possible before the 4,800ft spoo! needs changing. 

Semi-automatic teleprinter message handling is 
another new item, Incoming messages are stored on a 
magnetic drum during switching operations and until an 
operator is available. As soon as the operator sees the 
message address he presses a button automatically 
routing the message to its destination. The mechanism 
by which this is achieved is known as STRAD—Signal | 
Transmitting, Receiving And Distribution system. 


Smaller Colour TV Receiver 


A colour receiver comparable in size with an existing 21-in 
monochrome set has been achieved by a programme of 
continuous circuit development at the G.E.C. Research 
Laboratories. It works on British N.T.S.C. type signals 
and uses 35 valves with a 21-in shadow-mask c.r. tube. The 
power pack is based on a.c.'d.c. technique, with a series 
heater chain and a voltage doubler for the 450-V h.t. line. 
Seen here with the receiver are some of the members of the 
team responsible for its development: (left to right) E. 
Ribchester, P. Carnt, Dr. J. Biggs and R. Harman. 
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Redifon C819 simulator. 
and video-map generator. 


ce 

= observed by a fully trained operator, 
the world’s best radar set is as useless to a mariner 
or airman as yesterday’s weather report.”* We 
would interpret that as meaning—radar can be the 
eyes of a ship in the hands of an operator who 
knows what radar can do, and, what is vastly more 
important, what it cannot do. Experience is essen- 
tial, but experience unsupported by sound funda- 
mental concepts is worse than useless; in fact, a 
man who does not understand fully the limitations 
of radar endangers not only his own ship; but he 
may put others in hazard also. 

Recently the Ministry of Transport and Civil 
Aviation announced that for promotion to second 
mate (foreign-going) or mate (home waters), officers 
of the Mercantile Marine must possess a Certificate 
of Proficiency as Radar Observer to be gained by 
undergoing successfully two weeks’ training in the 
use of radar. 

This immediately raised a problem—how was 
the training to be carried out? Practical training at 
sea under a qualified instructor can be dismissed 
mainly because the number of students would be 
strictly limited, the cost would be too great and the 
students could not be allowed to learn by making 
mistakes. 

A small, inexpensive and versatile simulator could 
provide the answer, and two such simulators have 
been developed recently by Redifon and Ultra. 

Redifon C819 Radar Navigation Trainer.—This 
equipment consists of four units—a rack containing 
the computing mechanisms for producing the 
“other ships” and controlling their movements; a 


* Radar Bulletin: Autumn 1956, p. 3. 
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Economical 


MARINE RADAR SIMULATORS 


Training of Radar Observers 


Left to right : ‘‘Other-ship’’ computer rack; Decca display; ‘‘own-ship’’ control and computer unit, 


coastline generator, which produces a “ video-map” 
of the coastline, buoys, harbour defences, etc.; an 
“own-ship” computer in which the manceuvres of 
the ship controlled by the student are computed; 
lastly, a display unit. 

For the demonstration seen by Wireless World 
an unmodified Decca indicator with a 12-in tube 
was used, the main controls functioning as they 
would if the indicator were in use on a radar sys- 
tem on board ship. The true-motion unit appro- 
priate to the indicator can be fitted, if desired, to 
provide training on this type of display. (True- 
motion is the name given to the stabilized type of 
display across which ships (including one’s own), 
move with their true course and speed.)t Up to 
six displays can be operated under normal condi- 
tions and the manufacturers say that more can be 
fitted if needed. 

The video-map is generated by using a flying- 
spot scanner displaying a radial time base to read 
a 2ft square photographic transparency of the coast- 
line. The movement of own ship is simulated by 
moving, on a carriage, the flying-spot tube and 
pick-up cell over the transparency in accordance 
with information supplied by the own-ship computer. 
In this unit electronically simulated phenomena 
such as sea and rain clutter, receiver noise, range 
fall-off, etc., are added. Another facility of the 
coastline generator unit is the provision of a plot- 
ting board on its top which indicates, by a spot of 
light, the position of own ship. 

When helm is applied a ship takes time to res- 
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Simplified block schematic of Redifon simulator. 


revolutions so that the own-ship unit has to com- 
pute not only course and speed; but rate-of-turn 
and acceleration, which can be preset to reproduce 
the performance of the simulated vessel. Drift of 
the parent ship due to tide effects can also be fed 
in and computed. The own-ship unit can be con- 
trolled directly by the student, by the instructor or 
another student acting as “helmsman.” The com- 
puting actions are achieved by electro-mechanical 
analogue devices and the other-ship unit can gen- 
erate up to six simulated ships although the basic 
equipment generates only two, each independently 
controlled and set up for course and speed by the 
instructor. Rate-of-turn, acceleration and _ tide- 
drift simulations are not provided on the other 
ships, so that new “problems” can be set up 
quickly. 

Ultra UE71 Marine Radar Simulator.—This 
system is built up from permutations of “ standard ” 
units (with the necessary ancillary equipment—such 
as power supplies, etc.) so that almost any depth 
of training and any number of students can be 
catered for. This also makes it possible to install 
a minimal simulator and extend it as finances per- 
mit. 

The basic system consists of five units:—own- 
ship computer, other-ship computer, relative posi- 
tion data computer, “electronics” unit (which 
generates the video waveforms) and a true-motion 
unit. To these ‘can be added a video-map genera- 
tor. This basic arrangement thus provides only 
one other ship, but additional ships can be provided 
by incorporating an extra other-ship computer, 
position computer and electronics unit. Another 
important effect is possible with this equipment; 
namely that by using an own-ship computer in place 
of the other-ship computer it is possible to simulate 
two radar-equipped vessels on a collision course 
each taking independent avoiding action. 

The computers are electro-mechanical analogue 
devices, as in the Redifon simulator. The basic 
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“ship” outputs are in the form of northing and 
easting voltages which are fed to the relative posi- 
tion computer: this obtains the difference velocity 
vectors, integrates to obtain northing and easting 
voltages representing the position of the other ship 
relative to own ship, and converts these voltages 


Ultra UE7I simulator. Left to right: ‘“Own-ship”’ and true- 
motion computer ; Decca display, and control rack contain- 
ing “‘other-ship’’ computer, relative position data computer 
and electronics unit. The video-map generator is not shown. 
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Block schematic of video chain of Ultra simulator. 


into range and bearing information. This is fed to 
the electronics unit which generates the pulse to 
simulate the other ship on the p.p.i. and, for own 
ship, sea clutter, receiver noise, range fall-off and 
shadowing. 

The flying-spot scanner which produces the 
video-map does not rely on mechanical movement 
for simulation of own-ship movement. Instead, 
this is accomplished by using a small slide (1}in 
diameter) and deflecting the radial scan over the 
face of the flying-spot tube. The video-map 


generator has a picture element discrimination of 
better than 50 yards (i.e. roughly equivalent to a 
0.3usec pulse length) over a map area of 625 square 
miles. 

The display unit can be any display in current 
use, but the equipment is designed to work with an 
unmodified Decca indicator, the main controls 
functioning as in a shipborne installation. Ultra 
incorporate their own true-motion unit which en- 
ables them to integrate the true-motion display 
with the rest of the simulator more easily. 


SHORT-WAVE CONDITIONS 


Prediction for July 
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THE full curves given here indicate the highest fre- 
quencies likely to be usable at any time of the day or 
night for reliable communications over four long- 
distance paths from this country during July. 
Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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eeeeseseee FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE FOR 25% OF THE TOTAL TIME 


~ PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 


FREQUENCY BELOW WHICH COMMUNICATION SHOULC 
BE POSSIBLE ON ALL UNDISTURBED DAYS 
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“BELLING-LEE” 


/SUB-MINIATURE 


These sub-miniature coaxial plugs and sockets have been designed to 
meet the mounting requirements for small coaxial connectors brought 
about by the increase in the development and use of miniaturized 
equipment. 

The plugs are securely retained by a knurled nut which screws on to a 
thread on the socket. A rubber washer is fitted at the junction of this thread 
with the fixing flange, to prevent loosening of the knurled nut by vibration. 

P.T.F.E. (poly tetrafluorethylene) insulation is used, ensuring low 
high-frequency losses, and a high maximum working temperature. 

All contact surfaces are gold-plated for low resistance connection and to 
prevent corrosion on the centre pin, where the contact area is fairly small. 

The plugs are suitable for use with coaxial cable having outside 
diameter of i ” approx. (e.g. 50 ohm sub-miniature coaxial cable B.I.C.C., 
No. R.P.C. 1373). 


These components and other new developments are fully described in the 
Supplement to our Generai Catalogue : copies are available on request. 


L.1403/FP. FREE PLUG. 
The cable to this plug enters 
along the axis of the plug. The 
rubber cover protects the cable 
clamp from damage and gives 
the plug a streamlined appear- 
ance. 


ACTUAL SIZE _L.1403/RFP.RIGHT ANGLE 
ENTRY FREE PLUG. 

This plug has the cable entry at 
right angles to the axis of the 
plug, enabling the cables to be 
“dressed-down”’ against a 
panel without the danger 
of sharp bends causing 
cable failure. 


L.1403/Bs. ’ canes 
ADAPTO 

This mond to-socket panel 
mounting adaptor provides for 
the passage of a coaxial cable 
through a panel, in such a way 
that the cable can be disconnec- 
ted on either side. It is ideal for 
use where a coaxial lead needs 
to be continued behind the 
main panel of equipment. 


BELLING ¢ LEE LTD 


ENFIELD. MIDDX , ENGLAND 


L.1403/CS. CHASSIS 
MOUNTING SOCKET. 
This socket is designed for use 
where the feeder enters equip- 
ment, and is not required to 
continue as a coaxial cable as the 
components associated with it 
are in close proximity to the 
socket. It is fitted with soldering 
tags which are gold-plated for 
ease of soldering. 


GREAT CAMBRIDGE ROAD. 


+ Telegrams: Radiobel, Enfield 


Telephone: Enfield 3322 
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*“ BELLING-LEE ” NOTES 


Chillerton Down is in radio news 
now. The pilot transmitter has 
been radiating since April 28th, and 
in general is being well received 
within its limits. The pilot aerial is 
on a “ Belling-Lee ” short ‘‘ Sky- 
tower ” which means that it cannot 
** see” over the Rowridge site to 
Bournemouth, so that busy centre 
of population has a weak signal 
calling for a high gain receiving 
aerial in most places. 

From letters received, it is 
obviously necessary to repeat that 
although there may be sites where 
the I.T.A. signal can be received 
on a B.B.C. aerial, this is bad 
practice, and if it doesn’t work 
don’t blame I.T.A. Incidentaily, 
the greater the number of ele- 
ments in the B.B.C. aerial the 
worse it will be for I.T.A. The 
more complex the array, the greater 
the confusion when used off 
frequency. Apart from loss of gain, 
the polar diagram is upset, and 
with certain frequency’ combina- 
tions the aerial works better back to 
front. 

Readers in the Chillerton Down 
area should read _ the latest 
** Belling-Lee ” Bulletin which has 
features specially written for the 
area. 

The pilot transmitter coverage 
continues to surprise us. We did 
not expect it to be received much 
East of Chichester, but it has 
been measured in Brighton by our 
own mobile research unit and con- 
firmed by I.T.A. This does not 
mean that everybody in Brighton 
will receive a picture from the 
pilot, but it seems probable that 
most parts of Brighton will get a 
generally good picture from the 
main transmitter radiating from its 
750 foot mast as against the band I 
signal from a 450 foot mast; at 
least a double six or a 9 element 
array will be required. 


N.E. ENGLAND T.T.T. 

Burnhope will be the next I.T.A. 
transmitter: our guess is a pilot 
signal in the Autumn. It is gen- 
erally known that the frequency is 
channel 8 as Lichfield, but hori- 
zontally polarised. Aerials have 
been available for some time. 
Whilst there will not be much 
difficulty in the signal reaching the 
main centres on Tyneside and 
Teesside, there will be locations in 
the hills where great care will have 
to be taken to obtain a good pic- 
ture without waste of money. 


Aduecsienmens of 
BELLING & LEE LTD 
Great Cambridge Rd., Enfiel 
Written Toth April, 1958 


; Middx. 
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Marconi in Broadcasting 


Marconi equipment is in use 


in 75% of the countries of the world 


MARCONI 


COMPLETE SOUND BROADCASTING SYSTEMS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents. 


Direct-coupled Transistor Amplifier 


ALTHOUGH, as Mr. Tait has kindly acknowledged in 
his article in the May issue, I did discuss during the 
course of an I.E.E. meeting the possibility of such direct 
coupling techniques, the idea was originally proposed 
by Dr. G. B. B. Chaplin (Patent Appln. No. 32013/56). 
The basic principle has, in fact, a wide range of appli- 
cation apart from that mentioned above. 

Having examined Mr. Tait’s version of the amplifier 
in detail it appears that, unfortunately, his design is 
extremely temperature-dependent, as, indeed, he admits. 
The reason for this lies in the temperature sensitivity 
of the ieakage current i,. of the input transistor. As 
- well known, i,. for a germanium transistor is doubled 

a 7°C rise in temperature. Thus, considering the 
OCH input transistor, a typical value for too of 3 uA 
at 20C° becomes 6 uA at’ 27° C, 12 wA at 34°C, 24 vA 
at 41°C, and so on (Ref. 1). Since the d.c. stabilizing 
feedback resistance connected from the output collector 
to the input base (Fig 2 of Mr, Tait’s article) is given 
the high value of 1M®, the change in output collector 
voltage level for a temperature change of only 7°C (from 
20°C to 27°C) is IM2*3 wA=3V. A further rise in 
temperature, or the use of a transistor whose i,, happens 
to be on the high side, would render the amplifier in- 
operative due to the output transistor becoming 
bottomed. 

However, the problem is easily solved by reducing 
the d.c. feedback resistance to about 10kQ, which means 
that the shift in output d.c. level under the above con- 
ditions is now only 10k2x3 »A=30 mV. The feed- 
back can be rendered inoperative for signal frequencies 
by splitting the 10k resistance into two 4.7kQ units 
and shunting the centre point to earth with a suitably 
large decoupling condenser. (A low voltage electrolytic 
is satisfactory as it has never more than about 0.5V 
across it.) (Fig. A.) 

With the above arrangement the output collector 
voltage is very nearly ac earth level due to the low value 
of feedback resistance. Three volts or more is required 
to bias the output collector into the operating region, 
so that reasonable voltage swings may be obtained. This 
may be carried out by means of a current bleed I into 
the feedback network. If the output level is required to 
be 3V then the value of I is readily determined from 
the value of the feedback resistor into which it flows. 


3V 
Thus in the present instance I= ae mA. This 
method gives the designer considerable freedom in 
choosing, for example, the d.c. load resistance, and the 
voltage of his battery supplies, since the biasing is row 
completely defined by feedback and is sensibly inde- 
pendent of transistor parameters. 

Negative feedback at signal frequencies may now be 
applied (a) by bridging the d.c. feedback network with 
a suitable resistor (Mr. Tait uses the range of values 
100k2 to 1M) or (b) by inserting a small resistance 
in series with the decoupling capacitor (see Ref, 2 for 
the limitations of this method) or, preferably, (c) by 
arranging local feedback loops within the main d.c. feed- 
back loop (Ref. 3). This allows greater latitude in the 
choice of feedback factors and also allows more feed- 
back to be applied without giving rise to the peak in 
h.f. response which Mr. Tait obtained with 17 dB of 
feedback. 

Very high stable gains are available using these tech- 
niques. As an example, two versions of this circuit, 
described in Ref, 3 and shown in Figs, B and C, have 
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stable gains of 2V and 20V output respectively for 1 + \ 
of input current, with a bandwidth in each case extend- 
ing from 60 c/s to 30 ke/s. 

Harwell. A. R. OWENS. 
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Suppressing Television “* Bright Spot” 


I WOULD like to make one or two comments on Mr. 
E. Moston Kenny’s article in the March issue of this 
journal, 

He states that the television set should not be switched 
on for several minutes after being switched off, with 
which I agree, although in practice this can—and does— 
happen. The system proposed is based upon not allow- 
ing the tube to conduct after switch-off has taken place, 
resulting in the e.h.t. being at maximum value with no 
method of discharge except through the leakage of the 
e.h.t, capacitor or through a bleeder resistor across the 
capacitor, Owing to its very function in life, the e.h.t. 
capacitor normally has an exceptionally high dielectric 
resistance and very few sets are fitted with bleedler resis- 
tors. This results in the e.h.t. remaining on the tube for 
some considerable length of time. On one set tested, the 
e.h.t. decayed by only 25 per cent after 15 minutes. 

The second feature of the system which I find un- 
desirable is the fact that the grid is not only not de- 
coupled, but hum is actually fed on to it from the h.t. 
supply via C,. Additionally, the system would seem to 
preclude the possibility of using the grid for the appli- 
cation of flyback suppressicn pulses. 

A third point is that the mains switch is coupled to 
the brilliance control, resulting in the user having to 
wait until the picture appears before being able to adjust 
the brilliance level. ith the mains switch coupled to 
the volume control, the user quickly gets used to rotating 
the control approximately to the position required but, 
whilst the ear can readily adjust itself to some variation 
of volume, the eye is not so accommodating. 

In brief, as I see it, the system has many disadvantages 


FLYBACK SUPPRESSION 
PULSES 


250k 
BRILLIANCE 


VIDEO DRIVE 


which are not apparent if the e.h.t. is made to discharge 
as the h.t. collapses. This can be done easily and simply 
at no greater cost than that of the scheme proposed by 
Mr. Kenny. One such method which has been used 
on production receivers for several years is shown in 
the diagram. 

On switching off the receiver, the grid voltage—due 
to the time constant C,R,—collapses at a slightly slower 
rate than the e.h.t., thus maintaining the tube beam 
current during the collapse of the line scan and dis- 
charging the e.h.t. to such an extent that the bright spot 
does not appear. The tube grid is prevented from going 
appreciably positive by R, but if grid current does flow 
the voltage across C, decays at an even greater rate. 


328 


This scheme will, of course. f-i! if the brightness 
control is turned to zero. This, however, does not hap- 
pen in practice, since it would man a hopelessly over- 
contrasted picture. One criticisin which may be levelled 
at it is, however, the fact that adjustment of the bril- 
liance control is not immediately fc!lowcd by eg of 
brilliance on the screen, due to the time constant R,C 
However, the values shown give a time constant of | 
second and this has been found not to be of such length 
as to be objectionable. 

BRIAN G. SCOTT, 
Peto Scott Electrical Instruments, Ltd. 
Weybridge. 


Why Valves? 

IN your June issue “ Diallist ” falls into the common 
error of supposing that the word “valve” means only 
a one-way device. If he refers to the Concise Oxford 
Dictionary he will find that the word means more than 
this, for it also describes a device for controlling the 
flow of liquid, etc. 

A steam valve, for instance, is not necessarily merely 
on or off, it is used for the precise regulation of the 
quantity of steam, as in a throttle valve. 

I submit, therefore, that so far from being wrong, 
“valve” is the only correct word for thermionic devices. 
In the radio valve the passage ot a current is precisely 
controlled in magnitude by the adjustment of the grid 
voltage. This is exactly analogous to a throttle valve 
which, by the mechanical adjustment of an obstruction 
in a passageway controls precisely the magnitude of 


flow of steam, air, liquid, etc. 
Ewell, Surrey. W. T. COCKING. 


I SUGGEST that “Dialist” is thinking possibly of 
valves in an engine or pump when he discusses this 
mechanico-electric analogy. In this case the glove fits the 
hand well for a diode but would seem off the mark for 
an amplifier, pentode, etc. 

However, if the full application of the word valve is 
considered we see that it also refers to devices such as 
throttle valves, needle valves and gate valves. 

The first two types surely “ modulate” the flow of a 
current in a fluid while the last acts as an electronic 
switch giving the familiar “cut off” beloved in radar 
technology. 

By comparison the French term is definitely démodé, 
while the American is blatantly superficial. Let us there- 
fore rather congratulate ourselves on this logical develop- 
ment of our language. 

Oxford. LG. HOLT. 


Reconditioned CR Tubes 


I REFER to “ Diallist’s” remarks on the subject of 
rehabilitating cathode ray tubes. Some six months ago 
I fitted one of these “rebuilt” tubes into a friend’s 
television recéiver and found that its performance was— 
and indeed still is—in every respect equal to that of a 
new tube. The only difference, of course, being the 
price, which was one-third of that of the new article. 

Like “ Diallist”? I too cannot see why a properly re- 
built tube should not be perfectly satisfactory, and the 
fact that the “ rebuilders” give a full six months’ writ- 
ten guarantee, surely confirms their own confidence in 
their methods, as well as safeguarding the customer. 

It is to be hoped that the advent of such a process will 
also have the effect of reducing the exorbitant prices now 


charged for new tubes. 
London, S.E.5. L. D. KITCHEN. 


Variable-Output Mains Transformer.—In Fig. 2 on 
page 263 of the June issue the 2V bulb should be con- 
nected directly to the 1V winding, not via the switch as 
shown. Also the output markings L and N should be 
transposed. 
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Flux Sensitive Heads for playback 
in data magnetic-tape recording 
systems have been developed by the 
M.S.S. Recording Company. Norm- 
ally, of course, the output of a con- 
ventional playback head is dependent 
on the rate-of-change of the recorded 
flux and falls at 6dB per octave with 
decreasing frequency. This makes 
it very difficult to use’ conventional 
heads for certain data recording 
applications involving very low fre- 
quencies, since the output signal 
amplitude can fall to little more than 
the noise level. Hence the need for 
a head which responds to the actual 
value of the flux and not its rate of 
change. The principle of the M.S.S. 
design is similar to that of the head 
developed by E. D. Daniel (see 
November, 1955, issue, p. 562). 
The flux from the tape is caused to 
modulate a supersonic frequency 
flux produced by a winding on the 


TAPE 
a 


a 


o& 


500kc/s 


~ 


250kc/s 


head, and the resultant product is 
picked up by a search coil. The 
supersonic flux itself does not appear 
across the head gap by virtue of the 
winding being arranged in two 
mutually opposing halves. A super- 
sonic frequency up to 250kc/s can 
be used, and at this frequency the 
output from the head when in con- 
tact with a saturated tape is 10mV 
rm.s. A maximum signal/noise 
ratio of about 50dB can be obtained 
over a large range of wavelengths. 
The heads in production have a 
track width and track spacing of 
0.03in with a gap length of 0.005in. 
These dimensions give four tracks 
on }-inch tape or eight on 4-inch 
tape. Driving power of about 5mW 
per track is required, while the 
impedance of the windings is 1.52 
at 100kc/s. 


One-c/s Klystron analogue devised 
by the G.E.C. Research Laboratories 
in order to give a simple picture of 
bunching processes uses a rotating 
glass tube with its axis horizontal, 
apart from two short lengths between 
bends. Ball bearings injected into the 
tube are velocity modulated at the 
short non-horizontal portions at a fre- 
quency of about lc/s by the rotation. 
The level part of the tube between 
the two non-horizontal portions pro- 
vides a first drift space about 2ft 
long, at the end of which some 
bunching of the ball bearings can be 
seen. The second non-horizontal 
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portion is placed at the right distance 
to give additional modulation. This 
produces almost perfect bunching at 
the end of a rather longer (4ft) drift 
space; the ball bearings being ejected 
in groups of three. 


Battery C.R.O. Tube, suitable for 
operation from a transistor d.c. con- 


verter and mentioned in the May, 
1958, issue (p. 220), is shown above. 
Made by Electronic Tubes, it re- 
quires an h.t. voltage of only 1,000 
volts and has a heater consumption 
of 1 watt. 


U.H.F. Triode of the disc-seal type, 
capable of giving the high output of 
2 watts at 4,000Mc/s, is shown in 
illustration below. Made by 


G.E.C., it is practically subminiature 
in size and is conduction cooled. 
The mutual conductance (static) is 
14mA/V and the maximum operat- 
ing frequency 6,000Mc/s. 


Shirt Button Size high-temperature 
triodes, produced in prototype by 


General Electric of America and 
described in the 28th March, 1958, 
issue of Electronics (Engineering 
Edition), use no heaters as_ the 
designed ambient operating tempera- 
ture (about 700°C) is sufficient to 
produce emission from the cathode 
directly. These metal and ceramic 
valves can operate up to at least 
1,200Mc/s. 


Automatic Sensitivity Control is a 
feature of a small industrial tele- 
vision camera which Marconi’s have 
recently introduced for closed-circuit 
applications. This automatic system 
compensates for wide variations of 
lighting levels and allows the equip- 
ment to operate completely un- 
attended. The camera unit itself is 
a small steel cylinder 4 inches in 
diameter and 11 inches long, con- 
taining a l-inch photoconductive 
pick-up tube with its scanning coils 
and head amplifier. The camera 
control equipment is a separate unit 
and contains the final video ampli- 
fier, scanning circuits, scan protec- 
tion system, power supplies and all 
operational controls except optical 
focus, which is at the rear of the 
camera. Scanning standards can be 
either British, American or C.C.LR., 
and a random interlaced picture is 
produced unless an external synchro- 
nizing source is utilized. The illus- 
tration shows the camera (bottom 
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left) in a demonstration for remote 
viewing of a high speed counter 
made by Counting Instruments. 
The numerical display can be seen 
on the monitor screen above. 


Vapour Motor Starter for slip-ring 
motors is an automatic rheostat 
which gives a smooth change of 
resistance, as distinct from the con- 
ventional stepped-resistance starter, 
and so obtains smoother acceleration 
and protects the motor from mech- 
anical shocks. It is smaller and 
cheaper than conventional starters of 
equal capacity. Devised by , 
Berard of the French company 
Association des Ouvriers en Instru- 
ments de Precision, the rheostat 
depends on the great difference in 
resistance between a liquid electro- 
lyte and its vapour (of the order of 
1:50). It consists of a three-phase 
electrode system (see sketch) carry- 
ing the rotor current of the motor, 
contained in a perforated Steatite 
chamber and immersed in a tank of 
electrolyte. The initial high current 
on switching on heats the electrolyte 
in the space between each electrode 
and the neutral point and vaporizes 
it almost instantaneously. This gives 
the initial high resistance shown in 
the graph. As the motor accelerates, 
the rotor current gradually 
diminishes, so that the rate of 
vaporisation is decreased and the 
electrolyte tends to return progres- 
sively into the Steatite chamber. 
The resistance, which depends on 
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the ratio of liquid to vapour in the 
chamber, is therefore reduced in 
proportion to the rotor current, as 
shown by the falling part of the 
graph. Eventually the electrode 
chamber is filled with electrolyte 
once again and the conductivity of 
this is sufficient to carry the full-load 
rotor current. At this point, when 
the resistance is at its minimum, a 
contactor is brought into action by a 
simple thermistor timer and short- 
circuits the whole rheostat so that it 
is taken out of the motor circuit. 
Nylon inserts are put in the electrode 
chamber (as shown in the diagram) 
to reguiate the effective area of the 
electrodes and the volume of the 
vapour spaces according to the start- 
ing conditions of the motor. The 
equipment 1s being manufactured in 
Great Britain by Lee Guinness of 
Northern Ireland. 


Rolled Triangle Aerials described 
by J. R. McDougal, S. Adachi and 
Y. Mushiake in the Reports of the 
Research Institute of Electrical Com- 
munication, Téhoku University 
(Japan), Vol. 8, No. 3, 1956, consist 
of triangular sheets of metal rolled 
up into the spiral forms shown in the 
sketch. The first type is fed from 
the apexes of the triangles, the 
second from the spirals at the larger 
ends, while the third is a folded 
dipole fed from the origins of the 
spirals. In the unrolled state these 
aerials resemble fan or butterfly 
types, and the main object of the 


| 


Tohoku University work has been to 
retain the wide-band characteristics 
of the fan aerial while improving its 
mechanical stability. The measured 
impedance curves indicate that wide- 
band operation is best when the 
aerial is used as a full wavelength 
dipole. When used as a half-wave 
dipole its behaviour is similar to that 
of an ordinary cylindrical dipole, ex- 
cept that it gives a marked increase in 
electrical length—making possible 
half-wave dipoles of short physical 
length. In general the radiation 
patterns of the rolled-triangle aerials 
have the familiar figure-of-eight lodk 
associated with half-wave dipoles, 
however, there is one important 
difference—they retain this charac- 
teristic well past the frequency where 
the aerial length is equal to one 
wavelength. 


H.F. Power Transistor, the device 
we have all been waiting for, has 
now appeared in the lists of two 
manufacturers. Hitherto, of course, 
the geometry of the electrodes of the 
average power transistor has made 
operation at high frequencies impos- 
sible. Now Mullard have the type 
1520C and Newmarket the types 
V15/20IP and V30/20IP (for dif- 
ferent collector voltages), and both 
makes are said to be capable of pro- 
viding an r.f. output of 3 watts at 
500kc/s. 


Crystals for Masers.—The Royal 
Radar Establishment are concen- 
trating work on the solid-state 
maser having a paramagnetic im- 
purity suspended in a regular dia- 
or non-magnetic crystal structure. 
Large crystals are required, since 
the technique used is to cut the 
crystal into suitable shapes for in- 
sertion into a resonant cavity or 
waveguide. The two main sub- 
stances in use are gadolinium ethyl 
sulphate and potassium  chromi- 
cyanide in a high degree of dilution 
as a solid solution in alum, which 
possess a suitable type of crystal 
structure, 

In preparation a saturated solu- 
tion of the salts required is made, 
and its temperature is allowed to 
drop at a rate depending on the 
solubility of the salt, the surface area 
of the crystal and the volume of the 
solution. The temperature is main- 
tained to within 0.05°C of its correct 
value over 10 to 14 days. In this 
solution is placed a small “seed” 
crystal. Growth starts and is con- 
tinued until a specimen of sufficient 
size has been produced. To ensure 
regular growth the crystal is kept 
moving in the solution. 


Ice Crevasse Detector using four 
shallow dish-shaped electrodes at- 
tached in front of a _ vehicle is 
described in Electronics (Engineering 
Edition) for 17th January, 1958. 
Two of the electrodes are fed with a 
signal at about 150c/s. The field 
between the other two electrodes due 
to this signal is amplified and fed to 
an alarm system. When a crevasse 
is approached, it alters the field and 
sets off the alarm. If the detecting 
electrodes are on an equipotential of 
the field, crevasses which are parallel 
to this equipotential will not be de- 
tected. This possibility is avoided 
by using an asymmetrical electrode 
arrangement. 


Turntable Driven Tape transport 
and record/replay mechanism (the 
*‘ Gramdeck”) is marketed by 
Stevenage Tools and Switches. The 
tape speed is 74in/sec for a gramo- 
phone turntable speed of 78 r.p.m. 
Equalization and _ high-frequency 
bias are provided by a three-tran- 
sistor battery circuit. Signals on the 
tape are normally erased by a per- 
manent magnet. 
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| Announcing 
two new EDISWAN Photomutltipliers 


| We are pleased to announce two new Ediswan Photomultipliers : Type 27 M12 and Type 27 M13. 
Both are based on the well-known Ediswan Photomultiplier Type 27 M1. 


Here are brief details of the new types (further particulars will be gladly given on request) : 
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27 M12 


27 M13 


' « 


experienced. 


} Base: 

} Cathode: 

| Av. Cathode Sensitivity: 
| Max. Anode Current: 

} Typical Operation: 

i Volts per stage 

i Volts anode to 

H secondary cathode 
Sensitivity 

(white light) 
Average Current 
Amplification 

' List Price: £18.0.0 


Nine-stage Photomultiplier specially designed for use in 
aircraft and other locations where strong vibration is 


Flying Lead 
Blue Sensitive 
20 HA/lumen 
ImA 


6sV 
65V 
1.0 A/lumen 


60,000 


Seven-stage Photomultiplier with twin anodes. These 
provide a double output, which remains well matched 


under all conditions. 


Base: 
Cathode: 


Av. Cathode Sensitivity: 


Max. Anode Current: 

Typical Operation: 
Volts per stage 
Volts anode to 
secondary cathode 
Sensitivity 
(white light) 
Average Current 
Amplification 

List Price: £16.0.0 


11 pin sub-magnal 
Blue sensitive 

15 LA/lumen 
ImA 


125V 
50V 
2:0 A/lumen 


13,000 


SIEMENS EDISON SWAN LIMITED 


Other Photomultipliers in the Ediswan range. 
AN A.E.I. COMPANY 


27 M1 Standard high sensitivity type (9 stage) 
27 M2 Lower sensitivity (9 stage) type 
1958 27 M3 Sensitive to near ultra violet (9 stage) 


1 per- 
List price £15.0.0. 
List price £ 8.0.0. 
List price £16.0.0. 


155 CHARING CROSS ROAD, LONDON, W.C.2 AND BRANCHES 
Phone: GERrard 8660. Grams: Sieswan, Westcent, London 
CRC 16/5 
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A I. satisfy the growing interest in stereophonic 

sound, we introduced at the Audio Fair a new 

L.  @ G a Cc A L Ferrograph Series 3S fitted with an additional “in line” 

(or stacked) head and the Stere-ad Unit— 

A J e re oO A  e- —both of which are illustrated here. 
The Series 3S incorporates all the basic features 

of Ferrograph design and, of course, 

T Oo functions as a normal monaural recorder and 

reproducer. But, at any later date, it 

can also play commercial or other 
stereophonic tapes (recorded by the stacked 
head process) by the attachment of an 
additional unit designated the Stere-ad. 
Essentially the Stere-ad Unit incorporates 
two matched pre-amplifiers (one for each 
track) togetker with a second 2} watts 
power amplifier. Connecting the Stere-ad 
Unit to the Ferrograph 3S completes 

the connections whereby the two 
pre-amplifiers and the two power amplifiers 
(one already in the Ferrograph and the other in 
the Stere-ad) automatically provide a 2 x 2} watts 
matched stereophonic output for feeding into 

any appropriate external speaker system. 


This logical approach to the problem will 

permit the owner of a Ferrograph 3S to enjoy all the 
thrills of true stereophonic sound at any 

future time at small cost without discarding 

any existing equipment. 


In two models in cabinets cov- 
ered light grained rexine, with 
bronze deck and control panels 
and cream fittings, as follows: 


MODEL 3 S/N 
33/74 i.p.s. 
89 gns. 
MODEL 3 S/H 
74$/I5 i.p.s. 
96 gns. 


STERE-AD UNIT 
30 gns. 


The Incomparable MEFFORgrAaph 


BRITISH FERROGRAPH RECORDER CO. LTD. 


(A subsidiary of Wright and Weaire Ltd.) 
it SLOANE SETREET, LONDON, $S.W.1. , Tel: SLOane 1510, 2214 and 2215 
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Long-distance H/F Broadcasting 


By T. W. BENNINGTON* 


-_ the most important factor in ensuring 
good broadcast coverage of a distant target area, 
where the transmissions are by ionospheric propaga- 
tion of the radio wave, is the correct choice of 
working frequency to suit the time of day, season 
of year, phase of the sunspot cycle and length 
and geographical disposition of the transmission 
path. The complex variables which govern this 
have been the subject of much study over the past 
three decades, and considerable progress has been 
made, which is not to say that the problem has, 
as yet, been completely solved. Nor is this sur- 
prising when one considered the complex nature 
of the ionosphere and the fact that, concurrently 
with our exploitation of it as a transmission medium, 
our knowledge of its physical characteristics has 
been, and still is, slowly advancing. 

In this article, however, we turn to another 
problem which is of great importance in ensuring 
good coverage; that of “directing” the trans- 
mitted energy towards the ionosphere in such a 
manner that the distant target area is most efficiently 
“illuminated.” Unless this is done power will 
be wasted—that much is obvious. What may not 
be so apparent are the facts that this subject itself 


Fig. |. Triangular-ray paths between 
transmitter and the target area. 


is, like that of the correct choice of working fre- 
quency, bedevilled by an imperfect knowledge 
about the precise transmission mechanism which 
is operative under all conditions, and by the neces- 
sity for continual compromise in order to allow 
for changes in the ionospheric parameters involved. 

Before describing the problem and detailing 
the methods by which its solution has been, and 
at present is being, attempted it must be remarked 
that work is going on at the D.S.I.R. Radio Research 
Station, Slough, which aims to determine the 
precise trajectories of transmitted waves at given 
times over given paths', and so to learn more about 
the transmission mechanism which can be directly 
applied to improving the present methods. How- 
ever, this article will be confined to the applica- 
tion to h.f. broadcasting of the methods at present 
in use, and will not include anything of this new 
work, the results of which are not yet available. 
The General Problem.—The ‘“ illumination ” 
provided over a distant target area depends, in 


Research Department, British Broadcasting Corporation. 
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COVERAGE OF TARGET AREA 


the first instance, upon the geometry of the earth/ 
ionosphere transmission path and upon the azi- 
muthal and vertical radiation patterns of the trans- 
mitting aerial system. Best coverage will result 
when the latter is such as to excite most strongly 
those ray paths which, under all ionospheric con- 
ditions, produce the strongest field at all points 
across the target area. In the case of one-hop 
transmission this is a relatively simple matter, 
but our remarks here will be confined to the cover- 
age of target areas lying beyond the region 
that can be reached by one hop of the wave between 
earth and ionosphere, i.e. where the near boundary 
of the area is distant greater than about 4,000km 
from the transmitting station. 

In the method to be described the paths of the 
rays which cover the area are assumed to be those 
obtained from the geometry of triangular paths 
between earth and the virtual height of the reflec- 
ting layer, assuming a spherical ionosphere and 
earth. An example is given in Fig.1, where, for 
the sake of clarity, only two ray paths are shown. 
In fact these virtual heights, even assuming F,- 
layer propagation only, vary constantly with 
time of day and season and, since this means 
that they may vary all along a given trans- 
mission path, hops of unequal length may re- 
sult for the various rays. Moreover, the idea 
of triangular paths of equal length is only, 
of course, a convenient assumption, because 
the actual curved apex trajectories may vary 
with the different electron distributions at the 
different ionospheric locations. Again, although 
the assumption that F,-layer propagation pre- 
dominates in multi-hop transmission is true enough, 
it is known that at certain seasons and at certain- 
geographical locations at some times of day Sporadic 
E propagation may occur, in which case the trajec- 
tories are drastically altered. 

In short, the actual trajectories of many rays 
traversing a long path involving many hops and 
with a changing ionosphere may be very com- 
plicated, and even if full details of this subject 
were known it is hard to see how it could yet be 
used effectively in the planning of systems which 
must give coverage at all times of day and season 
over many years. Therefore the simplified model 
of triangular hops from an F, layer whose median 
virtual height is known is taken, for purposes of 
long-term planning, to approximate to the actual 
conditions over a long period, and is generally 
used to provide a working. solution to the problem. 
This does not preclude consideration of the effects 
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of Sporadic E or normal E layer in cases where 
their effects become of prime importance. 

Test Results.—It was realized from the early days 
of h.f. broadcasting that it was important to dis- 
tribute the radiated energy in the vertical plane 
so that the target area would be efficiently and uni- 
formly illuminated, and as little power as possible 
wasted. The procedure of the B.B.C. in this matter 
has been largely based upon the results of tests 
made with different types of aerial in 1933-35?, 
and upon those of later tests made during 1940-43. 
These indicated that for transmission to the main 
target areas where multi-hop transmission was 
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Fig. 2. Approximate values of F, virtual height for noon 
and midnight for March, June and December. 


involved the optimum radiation angle was 7° to 
8° to the horizontal, and that the vertical radiation 
pattern should include, between half-field points, 
a range of angles from 3° to 13° to the horizontal. 
The standard arrays for long-distance transmissions 
used by the B.B.C. over the intervening years have 
been arranged to meet these requirements, where 
\mechanically possible, and the small angle of 7.5° 
jused for the centre of the main lobe. Different 
itypes of array have been used by many operating 
concerns’? and broadcasting organizations, both in 
this and other countries but little evidence has 
come to hand which would suggest that a greater 
angle is preferable. On the contrary, later tests, 
and particularly some conducted during the period 
1952-541, indicate that angles of 7°-+ 2°, and at 
some seasons those of 5°-+ 2°, are the angles at 
which signals arrive most consistently over certain 
long-distance paths. We are now in a position, 
however, to examine the matter from the propagation 
point of view, using the method mentioned above. 
Azimuthal Angles.—The procedure for determin- 
ing the shape of the radiated pattern in the 
horizontal plane is quite straightforward. The 
radiated energy is assumed to follow a great-circle 
path, so it is necessary to determine the azimuthal 
angles subtended at the transmitter by the great 
circles joining the transmitter and the two lateral 
boundaries of the target area at its widest point. 
The radiated pattern is then arranged to include 
these angles, where this is possible, within its half- 
field points. Though it is recognized that some 
lateral deviation of the radiated energy can occur, 
particularly under conditions where there are 
gradients in the ionization transverse to the direction 
of the transmission path, tests have shown that 
these are not, generally speaking, of a systematic 
kind such as would modify long-term planning. 
Vertical Angles.—(i) Virtual Heights. In order 
to determine the useful vertical angles it is first 
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of all necessary to know the virtual height, i.e., the 
points where the apices of the triangular hops will 
occur, and what we need to do in order to obtain 
a working solution is to find the median virtual 
height. We therefore examine the measured data 
on virtual heights for the F, layer. Fig. 2 gives the 
approximate values of F, virtual height as obtained 
from ionospheric measurements, for December, 
March and June in the latitude range 60°N to 
60° S, which covers that part of the earth’s surface 
within which most of the target areas are located. 
During the night the virtual height is fairly uniform 
over this part of the earth at all seasons, but during 
daytime large seasonal variations occur, the values 
being relatively great in local summer and small in 
local winter. The median value, for practical pur- 
poses, is 320km, and the total range, for by far the 
greater part of the time over the majority of the 
target areas, is from 240 to 400km. 

(ii) Propagation Modes.—Using the median value 
of 320km a diagram can be constructed which will 
show, in terms of radiation angle 4 against ground 
distance D, the various propagation modes which 
will be present at any distance. This has been done 
in Fig. 3, the assumption being made that the 
downcoming angle, measured to the horizontal, 
is equal to the radiation angle at the transmitter. 
In this article the modes will be referred to, either 
by the number of hops appertaining to each, i.e., 
the 1-hop mode, etc., or, when referring to several 
at a given distance, by their order in the angular 
scale, i.e., the first mode, second mode, etc. Thus, 
at a given distance, the first mode is always that 
arriving by the least possible number of hops. 

It is seen that at any given distance there are 
present, provided the layer ionization along the 
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path is sufficient to support 


their propagation, several 


different modes, and that this 
is often so in practice has 


been confirmed both by pulse 


tests and by downcoming 
angle measurements. For 
example at a distance of 
10,000km, there could be 


present a 3-hop mode at 2.8°, 
a 4-hop mode at 8.4°, a 5-hop 
mode at 12.8°, and so on. 


The higher-angle modes, 


however, are less likely to be 
present because, with their 


RADIATION ANGLE A ( DEGREES) 


nearer-vertical incidence at 
the layer they are more likely 


to penetrate it, and, of the 


modes which are present, it 
remains to be seen which one 


makes the most important 
contribution to the received 
field. 

For the first three modes 
shown in Fig. 3 the variation 
in angle or distance occa- 
sioned by variations in the virtual height between 240 
and 400km has been shown by means of a shaded 
area, and the purpose of this will be discussed later. 

(iii) Relative Attenuation of the Modes.—lIt is 
now of interest, in order to see which of the modes 
gives the highest field strength, to calculate the 
various losses to which the radiated energy will 
be subject®. In order that the results may be 
applicable to broadcasting, i.e., to serving a target 
area of wide dimensions, this should be done for 


240 and 400km. 
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Fig. 4. Ground losses at 15Mc’s. 


distances ranging from 4,000 to 20,000km, and it 
is convenient to do it for every 1,000km within that 
range. It will be sufficient, in order to see whether 
there is a preferred mode, to obtain relative figures 
for the first and second modes only, assuming 
constant radiation over the necessary angular range 
by the transmitting array, but taking into account 
the characteristics of the listener’s receiving aerial. 
Since the latter would have little or no pick up at 0° 
the first mode may be assumed to fade out at 1° 
to the horizontal. If, in this way, we find that one 
mode gives a greater receiver input than the other 
then the radiation angle at which the strongest 
excitation of this mode will occur should be the 
optimum radiation angle for the transmitting array, 
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Fig. 3. Mode/distance relationship up to 20,000km for median vertical height of F, 
layer of 320km. Shaded areas indicate effect of variations in Fy layer height between 


and the total range of transmitting angles required 
should also become clear. 


(a) Free Space Field.—In the absence of any other 
losses the radiated energy is subject to the spatial 
loss, i.e., the loss occurring in the wave front by 
reason of its spreading out with distance. In 
the case of transmission between a curved earth and 
ionosphere over a given ground distance and with 
a given virtual height, this loss will be slightly 
greater the higher the order of the mode. However 
over the range of angles occurring in practice the 
increase in loss as between the modes is so small 
that it can, in fact, be ignored. 

(6) Ground Loss.—Energy is lost when the wave 
undergoes reflection at the ground. This ground 
loss, for a randomly polarized wave such as emerges 
from the ionosphere, is a function of the angles of 
incidence and reflection at the ground, of the nature 
of the ground, and of the frequency. Within the 
range of frequencies used for long-distance com- 
munication, and with the angles occurring in practice, 
the loss increases, for types of ground other than 
sea water, rather sharply with angle, which means 
that it is greater the higher the order of the mode. 
Fig. 4 illustrates the case for a frequency midway 
in the h.f. range. Then, of course, there is the fact 
that with each increase in the order of the mode 
an additional ground reflection occurs, i.e., the 
3-hop mode has two ground reflections, the 4-hop 
mode three ground reflections, and so on. 

Thus the highest order mode will be most atten- 
uated both by reason of its larger angle with the 
ground and also by reason of it undergoing a greater 
number of ground reflections. An examination 
was made of the ground losses at 15Mc/s for distance 
intervals of 1,000km between 4,000 and 20,000km, 
assuming the loss to be midway between that for 
“good” earth and “ poor” earth, and the results 
are given in the second column of Table 1 in terms 
of the loss difference between the first and second 
modes. The loss is greater for the second mode 
than for the first at all distances, the mean difference 
being 6.6dB in favour of the first mode. For sea 
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water the loss difference between the two modes 
might be as small as 1dB. It must be considered 
therefore that, on the average, the ground loss for 
the second mode will be approximately 1 to 7dB 
greater than that for the first mode. 

(c) Ionospheric Absorption Loss.—The radiated 
energy is also subject to loss due to ionospheric 
absorption, which occurs by reason of the dissipa- 
tion of energy through the electron/molecule col- 
lisions which the wave sets up. This occurs prin- 
cipally in the D layer, and since this layer dis- 
appears at night, the ionospheric absorption loss 
over paths in darkness can be considered to be 
negligible. During daylight, however, this loss 
must be added to that occurring at the ground. 
Its magnitude increases with the amount of day- 
light over the path, with the sunspot number and 
length of the path, and decreases with increase 
in frequency. An examination of the ionospheric 
losses for every 1,000km for 15Mc/s over an all- 
daylight path during March (for typical high- 
loss conditions) gave the figures shown in the 
third column of Table 1. The loss was never less 
for the second mode than for the first, the mean 
difference being 4.3dB in favour of the first mode. 
Thus on the average, the ionospheric loss for the 
second mode over an area of wide dimensions will 
be approximately OdB (night) to 4dB (daylight) 
greater than that for the first mode. 

(d) Ionospheric Focusing.—Because of the curva- 
ture of the ionosphere there is some focusing of 
the energy such as to favour the most oblique 
rays. It is difficult to assess the effect of this in 
practice, but over distances of from 4,000 to 
20,000km the mean angle for the first mode would 
be about 6° and that for the second mode about 
11°. The effect of focusing as between these two 
angles should be to produce a gain of about 2dB 
in favour of the smaller angle. It would seem reason- 
able, therefore, to consider that there is a loss of 
2dB applicable to the second mode as compared 
with the first, due to this effect. 

(e) Receiving Aerial.—If the design of the re- 
ceiving aerial was within the control of the trans- 
mitting authority (as is usually the case in the 


Fig. 5. Minimum required field strength for sky-wave broadcast reception in the 
presence of set noise only for 90% of days for five types of aerial. 


values at 15Mc/s. 


TABLE 2 
Loss Differences Applicable to First Mode 


a | 
| 
| Mean | Least 
Cause | Values || Cause Values 
| (dB) (dB) 
| Ground Loss | Ground Loss | 
| (Earth) | 7.0 (Mixed Sea and 
Earth) 4.0 
| lonospheric Loss | lonospheric Loss 
(Day) | 4.0 (Night) 0.0 
Focusing | 2.0 Focusing 2.0 
| Total 13.0 || Total | 6.0 
weal = 
TABLE 3 
i : a eel 
Distance Mean Angle | 
Target Area Ranges for | 
(km) First Mode 
North and West Africa | 2,000— 6,000 | 10.0 | 
Central and South Africa 5,000—10,000 | rf | 
South Africa only... | 8,000—10,000 6.8° 
| India and Ceylon... | 5,000— 9,000 7.6 
South-east Asia ... | 9,000—14,000 5.8° 
| Australia and Tasmania | 14,000—18,000 | 4.6° 
communication services) the next step would 


probably be to design this so as to have maximum 
pick up at the angle corresponding to the strongest 
mode at its fixed distance from the transmitter. 
The broadcast case is more complex in that the 
distance is never a fixed one but varies between 
certain limits, and a variety of aerial types are 
used, the design of which is outside the control 
of the broadcast engineer. Dealing with this latter 
point, it is evident that if the listener’s receiving 
aerial performance is such as to have angular vari- 
ation in its pick up, then such discrimination will 
affect the efficacy of the modes in terms of their 
relative voltage input to the receiver. It is difficult 
to assess what an average broadcast receiving aerial 
is, but an examination of 
various types of aerial shows 
that, in sky-wave reception, 
they all discriminate 
markedly against very small 
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Fig. 5 a curve is given which 
is the mean value for the five 
types of aerial listed, of 
the minimum required field 
strength against angle, and 
this may be used for our 
present investigation. The 
curve values are given in dB 
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required field strength, so 
they may be taken directly 


as relative loss values applic- 


able to the first and second 
modes. This has been done 


REQUIRED FIELD STRENGTH (dB > tV/m) 


> 


and in the fourth column of 


Table 1 are given, for each 
interval of 1,000km the re- 
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receiving aerial. The loss is always greater 14 
for the first mode than for the second (as 


will be obvious from. Fig. 5) and the mean 
value for all distances is 6.6dB in favour 


of the second mode. 


(f) Receiver Input Field Strength 
Difference-—The relative difference for 


each distance between the resultant field 


strength at the receiver input of the two 
modes is given in the last column of 
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Table 1. Except for the value for 7,000km 


—when the receiving aerial discrimination 0 
between first and second modes reaches 
an exceptionally high value—the first mode 
is always the stronger, and the mean value 
in its favour for all distances, when the 
focusing effect is included, is 6.4dB. 
Determination of the Strongest Mode.—It 
would appear, therefore, that the first mode may 
be expected to have an average gain of 6dB over 
any other, and it should be noted, also, that this 
mode will be the last one to fail due to electron 
limitation in the ionosphere. However, though 
this gives us a useful idea of the average relative 
value of the modes, we need to determine the 
strongest mode for a condition when the relative 
losses have their smallest value. In this connection 
it is to be noted that because the first mode is at a 
relatively low angle, and because the receiving 
aerial pick up falls so sharply at low angles, there 
is the possibility that, under the above conditions, 
the field strength of the first mode may fall below 
that of the second at a certain low angle. Accord- 
ingly, in Table 2 we compare the loss differences 
applicable to the first mode under these less favour- 
able conditions with the mean loss differences, 
neglecting the effect of the receiving aerial. 

It will be apparent from Fig. 5 that when the 
angle for the first mode is as low, for example, 
as 1°, the receiving aerial may discriminate in 
favour of the second mode by as much as 14dB 
making it, under these conditions, the strongest 
by 8dB. In order to select the strongest mode, 
therefore, we need to establish a low limiting angle 
at which the receiving aerial discrimination in favour 
of the second mode will not exceed 6dB. It is evi- 
dent from Fig. 3 that the angular relationship 
between the modes varies with distance, but ‘an 
examination shows that when the first mode is at 
3° the second mode has a mean value of 7.8°, at 
which angle the receiving aerial discriminates in 
its favour by 6dB. If therefore we take 3° as the 
low limiting angle for the first mode, we can assume 
that, even for the least favourable conditions, it 
should be the strongest mode when averaged over 
a range of distances. In other words we establish 
the convention that the strongest mode is that 
lowest in the angular scale down to a value of 3°, 
and that at any smaller angle the mode next higher 
in order becomes the strongest mode, and so on. 
For the sake of clarity in description we can regard 
the first mode as fading out at an angle just below. 
3°, and the next higher mode then becoming the 
first mode. If then the vertical radiation pattern 
(v.r.p.) of the transmitting array is such as to 
excite most strongly the first mode, this should 
result in the strongest field at any distant point. 

One other point should be mentioned here. 
Though long-distance transmission is generally 
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Fig. 6. Variation with distance of radiation angle for strongest mode. 
Curve gives mean radiation angle for strongest excitation of this mode. 


effected by way of the F, layer the radiated energy 
must, in order for this to happen, be able to pene- 
trate (a) the normal E layer and (b) Sporadic E. 
For a given ionization in either of these layers 
it is the energy radiated at the smaller radiation 
angles which is the less likely to penetrate them, 
and so reach the target area by way of the F, layer. 
This E-layer “ cut off’ angle is, however, a variable 
quantity and at certain times and in some locations 
may reach a near-vertical angle, in which case it is 
impossible to effect communication by way of the 
F, layer. These cases can be met in two ways (a) 
by the use of arrays specially designed for E-layer 
transmission; (b) by the use of normal arrays with 
the radiated energy reaching the target area by 
way of the lower layers, but by means of a greater 
number of hops than when by way of the F, layer. 
However, because these effects have a limited time 
duration they are regarded as special cases, and will 
not be further dealt with here. We should, however, 
in ¥,-layer transmission, avoid paths at very small 
angles because of these effects. 

Optimum Angle for Broadcast Transmission. — 
In broadcast service the target area often has a 
distance range across it of several thousands of 
kilometres, and its distance from the transmitter may 
also vary. Again, the aerial used often has to be of a 
** general purpose ” kind, capable of serving different 
areas lying in one, and sometimes in more than one, 
direction. 

Fig. 6 shows, for every 1,000km from 4,000 to 
20,000km, the angles, taken from Fig. 3, for the 
first mode according to the convention we have 
established. These angles will, of course, start at 
4,000km with a relatively large value, decrease to 3°, 
and then jump to a higher value as the mode corres- 
ponding to one more hop becomes the first mode. 
Though this continually happens with increasing 
distance the angular range covered decreases as the 
distance increases. The curve in Fig. 6 shows the 
mean value of these angles, and thus represents the 
angle for strongest excitation of the first mode over a 
distance range. It may be regarded as indicating 
the optimum angle for transmission to any distance. 
It has a mean value, for the whole distance range, 
of approximately 6°, which is not very different 
from that obtained as the optimum angle from the 
test transmissions mentioned earlier. It is obvious 
from Fig. 6, however, that the optimum angle will, 
in fact, decrease with increasing distance, and will 
also vary with the dimensions of the target area. 
Table 3 gives its value for several typical target 
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areas, the angle being read off from Fig. 6 
for the centre of the target area. 

In general-purpose, long-distance arrays at present 
in use, in which the centre of the main lobe is at 7.5°, 
there is a considerable decrease in power density 
at 5° and 10°, so that, whilst their v.r.p.s are very 
suitable for general long-distance purposes, an 
increase in the incident field strength in certain 
areas might well be effected by the use of arrays 
designed for respectively greater or smaller optimum 
angles, i.e. with the centre of the main lobe nearer 
the mean angle for the first mode across the particular 
area. It will also be appreciated that aerial test re- 
sults for a particular place may indicate an optimum 
angle higher or lower than the mean value for the 
whole target area, as indicated by the plotted points 
in Fig. 6. 

Total Angular Range.—Apart from the angle for 
the centre of the main lobe it is necessary to consider, 
in connection with the v.r.p., the total range of angles 
to be included, for example, within the half-field 
points. We have already considered the minimum 
angle for the first mode to be 3°, as indicated in 
Fig. 3 by line aa. The corresponding angles for the 
mode next higher in order for the same distances 
and range of heights is shown by line 6d, and it is 
now evident that if the near boundary of the target 
area is as close as 3,300km it is necessary for the v.r.p. 
to cover angles from 3° to 17.6° for there to be no 
possibility of a break in coverage due to the change 
from 1l-hop to 2-hop transmission, under all likely 
height conditions. It is extremely difficult, however, 
to arrange for the v.r.p. of a high-gain array with 
maximum radiation at approximately 7° to include, 
within its half-field points, angles as great as 17.6°. 
If, however, the inner boundary of the service area 
were at a distance of 4,600km, where the median 
angle is 10° and the maximum 13°, then the v.r.p. 
specification is much easier to meet, for at the change- 
over from 2-hop transmission, which occurs for 
various heights and distances along the line cc, 
the corresponding angles for 3-hop transmission are 
those along the line dd, the maximum of which is 
11°. If, therefore, the inner boundaries of the 
target areas to be served by general-purpose, long- 
distance arrays were set at 4,600km, a v.r.p. with 
maximum radiation at approximately 7° and a total 
range of 3° to 13°, which is relatively easy to achieve, 
is adequate. This, again, conforms to what the 
earlier tests indicated. For distances less than 4,600 
km (and there are many target areas with inner 
boundaries nearer than this) a differently designed 
array should preferably be used. It is evidently a 
mistake, however, to attempt to cover places lying 
relatively near to the transmitting site with a general- 
purpose, long-distance array, for if this is done there 
is the danger of a gap in coverage at distances between 
about 3,000 and 4,000km. 

Conclusions.—(1) In the long-term planning of 
broadcast coverage it is mot yet possible to take 
account of the detailed variations in the trajectories 
occasioned by short-term ionospheric variations, 
and it is more feasible to plan on the basis of average 
conditions, assuming geometrical hops and median 
virtual heights. 

(2) For target areas lying less than 4,600km distant 
specially designed aerials with a main lobe centred 
at an angle corresponding to the centre of the target 
area, and with half-field points at angles corres- 
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ponding to the inner and outer boundaries, allowing 
for variations in virtual height, should give satis- 
factory coverage. 

(3) For target areas greater than 4,600km distant 
best coverage should result when the first mode is 
most strongly excited, provided this is not at a 
radiation angle of less than 3°, because this mode may 
be expected to be, on the average, about 6dB stronger 
than any other. It also lasts longer than any other 
mode. 

(4) From (3) it is deduced that the v.r.p. of a 
general-purpose, long-distance array should be such 
that the centre of the main lobe is at about 7°, and 
contains, within its half-fleld points, angles be- 
tween 3° and 13°. 

(5) The v.r.p.s of aerials used to serve specific 
areas may give better coverage if they are such that 
the centre of the main lobe is at somewhat greater 
or smaller angles than in (4), this angle decreasing 
with increasing distance, and being given by the 
curve of Fig. 6 for the centre of the target area. 
The total range of angles which it is necessary to 
cover will also decrease with increasing distance. 
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CLUB NEWS 


Bexleyheath.—A film show, including Mullard’s 
“Mirror in the Sky,” will be given at the meeting of 
the North Kent Radio Society at 7.30 on July 10th in 
the Congregational Hall, Chapel Road, Bexleyheath. 
Arrangements are being made for the Society to partici- 
pate in the Borough of Erith’s annual show on August 
Bank Holiday Monday. Sec.—D. . Wooderson 
(G3HKX), 39, Woolwich Road, Bexleyheath, Kent. 


Bradford.—Members of the Bradford Amateur Radio 
Society will discuss the question “ Which v.f.o. is best? ” 
at their meeting on July Ist at 7.30 at the Headquarters, 
Cambridge House, 66, Little Horton Lane, Bradford. 
Sec.—D. M. Pratt (G3KEP), 27, Woodlands Grove, 
Cottingley, Bingley, Yorks. 


Prestatyn.—Two outdoor events have been arranged 
for the Flintshire Radio Society for July. On the 6th 
the club’s second field day will be held on the Caerwys 
Mountain, and on the following evening there will be 
a 160-metre d.f. hunt starting from the Railway Hotel, 
Prestatyn. Sec.—J. Thornton Lawrence (CW3JGA/T), 
9, East Avenue, Bryn Newydd, Prestatyn. 


Sidcup.—At the meeting of the Cray Valley 
Radio Club on July 22nd, C. N. Wridgway (G3GGO) 
will talk on valve applications. The club meets at the 
Station Hotel, Sidcup, at 8.0. Sec—W. E. Sutton 
(G3FWI), 30, Sherwood Park Avenue, Sidcup, Kent. 

Uxbridge.—Thirteen people attended the inaugural 
meeting of the West Middlesex Tape Recording Club 
held in the Uxbridge Council Offices on May 13th. 
Monthly meetings are being planned. Sec.—H. E. 
Saunders, 20, Nightingale Road, Hampton, Middlesex. 
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PERFORMANCE ASSURANCE WITH 


COSSOR 


4 
a 
AN INSTRUMENT RANGE 
IN KIT FORM | 
Q. Why has Cossor Instruments decided 
upon this innovation ? 
A. To make available a range of first-class 
measuring instruments at a considerable 
saving in cost to the Buyer. 
Q. Are Kit instruments inferior in perform- 
ance to their Factory-built equivalents ? 
A. Certainly not. If assembled and wired 
exactly in accordance with the Manual 
of Instructions. 
Q. A certain skill must, surely, be required 
to build these instruments ? 
A. None beyond the ability to use a small 
soldering iron. 
Q. How can a performance specification be 
maintained without setting up test equip- 
ment ? 
A. Largely by the use of PRINTED CIR- 
j 2 : CUITS which allow no interference with 
the layout of critical parts of the circuit. 
Q. How many Kit instruments are at present 
available ? 
Model 1071K Double Beam Kit Oscilloscope A. Three. Two Oscilloscopes, a Single- 
; . Beam and a Double-Beam, and a Valve 
List Price £69.0.0. Voltmeter. Others will follow shortly. 
Hire Purchase Facilities. _ 
Trad Manes Q. Could I have more information on these 
rade terms on application. interesting instruments ? 
A. With the greatest of pleasure. Just write 
to: 
j 
The Instrument Company of the Cossor Group | 
COSSOR HOUSE - HIGHBURY GROVE - LONDON, N.5 
| 
Telephone : CANonbury 1234 (33 lines) Telegrams : Cossor, Norphone, London Cables : Cossor, London | 
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Aerial test range on the roof of the Aircraft Radio Systems Laboratory at Stanford Research Institute in the U.S. 


Flush-Mounted Aircraft Aerials 


The Role of Scale Models in the Study of Radiation Patterns 


By MICHAEL LORANT 


= complete radio equipment normally carried 
in an aircraft would consume, if operated simul- 
taneously, electrical power to an amount equivalent 
to a load of about 7.4 horsepower on the aircraft 


engines. Several aerials are required for the opera- 
tion of these equipments. External aerials 
introduce air resistance which “eats up” horse- 


power. At 300 miles an hour and at an altitude 
of 6,000ft, over 90 horse- 
power is consumed in over- 
coming the air resistance 
of these aerials. If they 
were used on an aircraft 
flying at 600 miles an hour, 
over 700 horsepower would 
be required to overcome 
their air resistance. 

The answer to the prob- 
lem posed by the poor 
aerodynamic properties of 
the aerials lies in “flush 
mounting,”* the technique 
in which they are designed 
in such a way that they can 
be accommodated wholly 
within the smooth surface 
contours of the airframe. 
The development of this 
technique requires close 
co-operation between the 
aerial and the airframe 
designers. It requires, as 
well, the evolution and 
application of new ideas 
and new approaches to the 
mathematical analysis of 
the behaviour of aerials, 


* Sometimes described as ‘‘sup- 


pressed aerial” systems. 
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and to the experimental determination of their 
characteristics. 

One of the most useful experimental techniques 
available to the aircraft aerial engineer is the use 
of scale models. The physical laws governing the 
behaviour of electro-magnetic waves permit the 
scaling down of the linear dimensions of the struc- 
ture under study by a constant factor, provided that 


Inside one of the “‘flying laboratories’ used in the study of aircraft aerials. 


pebble 
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Resonance phenomena in aircraft structures are studied by 
the use of microwaves and scale models of aircraft. 


the operating wavelength is scaled down by the 
same factor. This fact permits the use of aircraft 
models, complete with model aerials and of a size 
convenient for use in the laboratory, in the deter- 
mination of aerial characteristics which are equally 
applicable to the actual aircraft. 

Scale models are widely employed in the study 
of the radiation patterns of aircraft aerials at the 
Aircraft Radio Systems. Laboratory of the Stanford 
Research Institute in the U.S.A. where advanced 
studies of aircraft aerial problems are now being 
undertaken. In this study, a rotatable mount, 
especially designed and constructed for the purpose, 
serves to support a model aircraft while it is rotated 
about the horizontal and vertical axes as the radia- 
ted electro-magnetic field is explored. This sup- 
porting structure has been designed in such a way 
that its presence has a negligible effect on the 
radiated energy. The rotary motion of the model 
is relayed through a system of electrical repeaters 
to a recording turntable, on which an electrically- 
driven recording pen automatically traces out a 
graphical plot of the radiation pattern. 

Similar scale models are being used in the study 
of the distribution of radio-frequency currents 
excited on the aircraft skin by the aerial. Since 
these currents contribute to the radiated energy 
and to the energy lost to heat because of the elec- 
trical resistance of the metal airframe, study of their 
nature is an important phase of aircraft aerial 
research. 

Extremely small scale models of aircraft (so small 
that the wingspan of the giant B-29 bomber is re- 
duced to about 4in) are employed in a study of 
electrical resonance effects in the aircraft structure. 
A knowledge of these resonance effects is important 
to the design of flush-mounted aerials for long- 
distance communications between aircraft, and to 
the development of such navigational aids as the 
automatic radio-direction finder. 

One significant phase of the work currently under 
way in the laboratory concerns the use of a single 
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aircraft aerial system for a number of radio equip- 
ments. This work is part of an extensive pro- 
gramme of aerial development directed towards a 
reduction in the structural modifications required to 
provide flush-mounted aerials for the radio equip- 
ment used in existing aircraft. One aspect of this 
study has led to the development of an automatic 
aerial matching unit, a device which automatically 
and continuously “tunes” the flush-mounted aerial 
to the operating frequency of the radio transmitter 
with which it is employed. Use of this device en- 
sures the maximum operating efficiency of the air- 
craft radio system of which it is a part, regardless 
of changes in the operating frequency or in the 
aerial characteristics. Such changes might result 
from the accumulation of ice on the aerial, for in- 
stance, which may occur in flight. 

This programme also includes the development 
of other components, primarily filter networks, 
which serve to allow the various equipments to be 
operated without interaction. Work on some of 
these units has led to research, still in progress, on 
circuits with novel characteristics. 

The investigations have contributed extensively 
to an understanding of such furidamental problems 
as the diffraction of radio waves by aircraft struc- 
tures, the excitation of the airframe itself as an 
aerial for medium-high frequencies, and the rela- 
tionship between the geometrical properties of wing 
sections and their behaviour as aerials. 


“Radiophonic” Workshop 


Part of the new studio and laboratory which the B.B.C. has 
established at Maida Vale for the evolution and adaptation of 
new sound effects for creating atmosphere in broadcast plays. 
Technical resources for manipulating either original or 
synthesized sounds include tape loop recorders, artificial 
reverberation and a wide range of filtering and mixing circuits. 
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Semiconductors Again 


By “CATHODE RAY” 


Understanding Them from the Energy Point of View 


Wi I first broached the subject of semi- 
conductors (July 1956 issue) my diagrams indicated 
the relative positions of the atoms and electrons 
in the crystal structure. Even if you didn’t see those 
particular diagrams, Fig. 1 may look familiar, for 
something of the kind appears in most simple 
explanations of semiconductor theory. Relative 
position is one of the few things that can be directly 
represented on paper, and so presents least difficulty 
at a first approach to a subject. 

Lately we have been approaching semiconductors 
by a different route—energy. By now we ought to 
be quite used to diagrams showing the relative 
energies rather than positions of the electrons 
around the atom. There are several reasons for our 
going into the whole thing again in this way, 
even with diagrams that come less natural. One 
reason is that we get a clearer impression of any- 
thing by seeing it from more than one viewpoint— 
in the solid, as it were. Another reason is that in 
electronics energy is more fundamental than position. 
Indeed, we have learnt that it is impossible ever to 
know both energy and position of an electron exactly; 
and since we do know electron energies fairly pre- 
cisely their positions are wrapped in obscurity 
which can be represented in a diagram by nothing 
clearer than a haze, or at best a graph or equation 
of probability. 

In place of the beginners’ position diagram, then, 
we now have an energy diagram. In single atoms 
there are a number of possible or “ permitted ” 
energy levels, which appear on such a diagram as lines 
one above the other like the rungs of a ladder. 
Not more than two electrons in an atom can occupy 
the same energy level. Apart from disturbances by 
heat, etc., the electrons settle down into the lowest 
possible levels, all those above being empty. The 
levels occur in groups, and except for the inert gases 
(which have all their groups just filled) there are one 
or more electrons above the highest filled group, 
called valency electrons. These are much more 
important than the others, because they bear almost 
the whole responsibility for external relations, as in 
chemical combination, solidification, etc. The lower- 
energy electrons are therefore often lumped together 
with the nucleus as “ the atom” while we concen- 
trate attention on the valency electrons. Fig. 2, for 
example, ignores all except the valency electrons. 
In a crystalline solid, to which Fig. 2 refers, the 
interaction between the closely spaced atoms causes 
their single equal energy levels to spread out into 
innumerable closely-spaced levels which can be 
regarded as a continuous band. The highest levels 
spread out most, and often two bands overlap, 
especially in metals, which have no gap between the 
valency band and the next higher band. These 
therefore have plenty of scope for the electrons to 
accept the small amounts of energy available from 
the electric field set up by an e.m.f., and the material 
;8a good conductor. A sizeable gap—say, several eV 
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Fig. |. This kind of diagram is intended to show, albeit 
somewhat crudely, the relative positions of the parts in 
solid structure. 


Fig. 2. Simple energy 
diagram for a_ solid, 
ignoring all except the 
band of energy levels 
filled by the valency 
electrons, and the next 
higher band, which is 
empty. 


VALENCY 
BAND 


(electron-volts)—above a band full of electrons 
prevents them from accepting such energy, and the 
material is an insulator. But if the gap is not much 
more than leV an appreciable number of electrons 
get enough energy from heat (or light) to cross the 
gap and thereby become available for conduction. 

Of the elements whose atoms have four valency 
electrons each, carbon in the form of diamond has 
such a wide gap that even at quite high temperatures 
hardly any electrons can cross, so it is an insulator. 
Silicon—the next in order of atomic number—has a 
gap of about 1.leV, which can be crossed by very 
few electrons at room temperature but by appreciable 
numbers when hot. Germanium has a gap of about 
0.7eV, which means that it conducts slightly even 
at room temperature, and quite a lot at 100°C. Like 
silicon, it is classed as a semiconductor. Tin and 
lead have no gap at all, so they are good conductors 
at any temperature. 

As the title says, we are concentrating now on 
semiconductors. I mentioned last month that the 
sort of semi-conduction just described is called 
intrinsic, because it is a property of the material itself. 
For most practical purposes it is wholly unwanted. 
The sort of conduction we actually use, in rectifiers 
and transistors, is due to impurities. The word 
“impurity ” usually suggests something undesirable, 
but in this case it is an essential. | 

Impurity conduction is explained with position 
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diagrams by saying that when an atom of some 
element with five valency electrons (such as arsenic) 
usurps a place in the crystal lattice structure it has 
one spare electron, which is free to take part in an 
electric current. So such an atom is called a donor. 
An atom with three valency electrons (such as 
indium) has one electron short, leaving a hole into 
which an electron from elsewhere can move, again 
giving rise to a current. This kind of impurity is 
called an acceptor. 

While all this agrees pretty well with the behaviour 
of actual materials and makes a nice easy story for a 
first approach, it doesn’t fit very well into our more 
enlightened (we hope!) picture in which ail the 
valency electrons are in continuous rapid circulation. 
In this picture, the few electrons that are available 
for taking part in currents—the conduction electrons 
—cannot be distinguished by their positions from the 
many that aren’t. That is where energy diagrams 
come in. In Fig. 2, representing a perfectly pure 
semiconductor, the valency electrons, which are 
extremely mobile as regards position, fill the valency 
band so completely that they are altogether immobile 
as regards energy. They can do no more than 
exchange (energy) places, causing only small local 
currents that cancel one another out. The only ones 
available for through traffic are the few that get 
enough energy from heat, etc., to rise into the empty 
or conduction band. 

Last month I advised you not to forget all about 
Fermi and his curve and you may be wondering when 
he is going to reappear. The answer is, now. The 
reason is that the Fermi curve is a great help in 
understanding semiconductors, and especially junc- 
tions between different kinds. 

A Fermi curve is plotted from an equation arrived 
at by theory and confirmed pretty well in practice: 


1 1 
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Here E, energy level, is the variable, and F is the 
proportion of permitted electron energy states at that 
level which are occupied by electrons.* E, is a 
constant energy level for any particular material, and 
is called the Fermi level. At that level (E = E,) 
the exponent is zero, and any number to the power 
zero is 1,so F = 3. In other words, the Fermi level is 
the boundary between energy states which are more 
than half full and those that are more than half 
empty. T is the absolute temperature, which under 
living conditions is usually about 290°K (17°C); and 
k is Boltzmann’s constant, 8.6 x 10-5 eV per degree, 
so at 290°K the value of kT is 0.025eV. When E is 
0.leV above E,, F works out at 1/55, which means 
that nearly 2% of available energy states are filled. 
At 10 times that height above the Fermi level, F 
(thanks to the exponential relationship) is only about 
0.0000000000000005%! At below E,, the figures 
are the same for the proportion of places not filled. 
Fig. 3 is a typical Fermi curve. A look at the 
equation shows that at higher temperatures all the 
values of E-E, (at a given F) go up in proportion, so 
that the curve slopes more steeply. This expresses 
in an exact way the fact that heat raises more electrons 
to the higher energy levels. When the temperature 


*You may object that there are never more than two places for electrons 
at any one energy level. But the Fermi curve refers in effect to a very 
narrow band centred on level E. Even a band no thicker than a printed 
line on the graph can include vast numbers of electrons. 
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is reduced to O°K the curve flattens out until it 
coincides with the Fermi level E,, which means that 
all possible levels up to that are completely filled with 
electrons, and all those above are completely empty. 
In a metal, all energy levels in the range covered 
by the important part of the Fermi curve are 
** available ”’ or “‘ possible ”’—there is no gap between 
the basic valency levels and those into which electrons 
can be lifted by heat, etc.—so if the energy levels in 
a band were all equally spaced the Fermi curve would 
also represent to scale the actual distribution of 
valency electrons at the temperature for which the 
curve was plotted. The whole area below it would 
represent the total number of electrons in the crystal. 
As it happens, the levels are not equally spaced, but 
over the range concerned this doesn’t make any very 
vital difference and the Fermi curve does roughly 
show the energy distribution of valency electrons in 
metals. In particular, the portion of area above E, 
represents fairly well the number of electrons dis- 
placed, and the equal area between E, and the right- 
hand half of the curve represents the number of 
vacancies thus created. The same thing is shown 
rather crudely but more picturesquely in Fig. 4. 
But what happens when there is a gap, as in semi- 
conductors? By definition, a gap is an energy band 
within which there can be no electrons, so the Fermi 
curve cannot then represent actual electrons all the 
way up. But since any electrons displaced inevitably 
create an equal number of holes, it is clear that the 
only place for the Fermi level is half-way up the gap, 
as in Fig. 5. At any other position, the areas repre- 
senting free electrons and holes would be unequal. 
To make the electron displacements big enough to 
see in this diagram, the Fermi curve has been drawn 
to represent either an unusually narrow gap or high 
temperature. In other words, it represents a semi- 
conductor with unusually high conductivity. In 
practice, the proportion displaced would be far 
smaller, especially in silicon. Even in germanium 
only one electron in about five million can cross its 
0.7eV gap at room temperature. As we saw last time, 
the Fermi relationship can be used to calculate the 
(Continued on page 341) 


Fig. 3. Typical Fermi 
curve, showing the pro- 
Re portion of energy states 


A : filled (F) at any energy 
(enéscr) . —~se” 


level (E). Ep, the Fermi 

level, is the half-filled 
\ level (except at O°K, 
when it is the boundary 
between completely filled 
F and empty). 


Fig. 4. Pictorial and 

less exact representa- - ‘ 

tjon of what the Fermi e - 

curve conveys—the dis- ° i . - 


tribution of electrons ¢£ 
(black) and the vacan- 
cies created below the 
Fermi level by those 
raised above it by heat. 
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- band for self-study at home under the skilled guidance of our teaching staff. 
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The Brilliantly Successful 


World’s finest 4-speed Autochanger 


It’s no exaggeration to call the Monarch a 
miracle but there’s nothing mysterious about its 
wonderful purity of tone or its unerring pre- 
cision. Hard facts and figures—stringent labor- 
atory tests and constant checking have put the 
Monarch right in the forefront—and keep it 
there. 

Leading manufacturers rely on the Monarch’s 
absolute reliability. You'll find it “‘ always in 
the right set.” 


* The Monarch is adapted for 
stereophonic head. 
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LARGEST AUTOC 


Mr. Monarch discusses a 


Ful-Fi crystal cartridges and sapphire needles 
are fitted to every Monarch. They get the 
best out of your records and improve the 
performance of any player—Hi-Fi or low gain 
amplifier. The Ful-Fi cartridge will fit any 
standard pick-up arm. TC8M with a flat 
response (+3 db.) up to 12,000 cps. Output 
(at 1,000 a | at 1.2 cm/sec. .3 volts. 
TCS8H has a flat response (+3 db.) up to 
7,000 cps. Output (at 1,000 cps.) at 1.2 cm 
sec. .9 volts. 

Turnover mechanism is exact and the snap- 
fork housing is designed for instantaneous 
removal or replacement. The precision ground 
sapphire needles, for standard or long play, 
can be easily and quickly removed for inspec- 
tion. 


Makes Music for Millions 


BIRMINGHAM SOUND REPRODUCERS LIMITED, OLD HILL, STAFFS 
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ELECTRONS 


FERMI LEVEL 


Fig. 5. How the Fermi curve is placed in the energy 
diagram of a pure semi-conductor. The intrinsic conduction 
is due to the mobility of the electrons in the conduction 
band and the holes in the valency band. The higher the 
temperature, the steeper the Fermi curve, indicating more 
free electrons and holes, so greater conductivity. 


number of electrons raised to the conduction band 
at any temperature. Some further calculation gives 
the intrinsic conductivity. As one would expect from 
the Fermi equation, it increases (i.e., resistance falls) 
very rapidly with temperature. 

Now we come to the interesting part—impurity 
conduction. Either of the two kinds of useful 
impurity (donor or acceptor) has its own little 
valency band. It is higher than that for germanium 
or silicon; comes in the gap, in fact. If of the donor 
type, its band is only about 0.0leV below the top of 
the gap, as shown in Fig. 6. 

Now if we assume that the Fermi curve remains in 
the middle of the gap as in Fig. 5, and calculate the 
value of F at the bottom of the conduction band at 
290°K we find it is less than one-millionth. Only 
0.0leV lower it is little different, which means that 
less than one in a million of the impurity atoms have 
their valency electrons present. Where have they 
gone? Across the narrow gap into the conduction 
band. 

Even if there is only about one part in a million of 
impurity, the fact that practically all its valency 
electrons have been lifted into the conduction band 
enables them to outnumber the very few electrons 
that succeed in crossing the main gap. So even when 
the amount of impurity would seem by ordinary 
standards to be negligible, impurity conductivity can 
swamp intrinsic conductivity. 

It is not only by outnumbering the original intrin- 
sic conduction electrons that impurity does this. 
To represent the increased number of electrons 
in the conduction band, the Fermi curve has to be 
raised so that the Fermi level is above the half-way 
position (Fig. 7). This inevitably indicates a 
reduced number of holes in the valency band, which 
means that the intrinsic conductivity is less than 
it was before the impurity was added. If we went 
into it in more detail we would find that the number 
of electrons in the conduction band multiplied by 
the number of holes in the valency band was constant. 

Obviously the greater the amount of impurity 
to supply the conduction band with electrons, 
the higher the Fermi level must be if the area within 
that band and below the Fermi curve is to represent 
the number of electrons. It is true that the new 
position of the curve indicates more electrons 
retained in the impurity band, but even if it went 
up from one in a million to ten in a million it would 
still be negligible. 

What happens when we vary the temperature? 
Raising it steepens the slope of the curve and increases 
the number of electrons raised from the vast resources 
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Fig. 6. A donor impurity level is so near the conduction 
band that at ordinary temperature almost all its valency 
electrons are found. 
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Fig. 7. The increased number of conduction electrons 
resulting from impurity means that the Fermi curve is 
higher up the gap, so the number of ‘‘ intrinsic ’’’ holes 
decreases. 


of the main valency band. The impurity band, 
on the other hand, has already yielded practically 
all its electrons, so is in no state to compete. Beyond 
the point where main electrons outnumber the 
impurity electrons the conductivity increases (resis- 
tivity falls) very steeply, and the Fermi level approaches 
the centre of the gap. Clearly, the temperature at 
which this “ roll-off” takes place is higher the 
greater the amount of impurity or the lower the 
intrinsic conductivity. So we get curves something 
like Fig. 8, in which the slope on the right represents 
the effect of intrinsic conduction. If these curves 
refer to germanium, a corresponding set for silicon 
would have this slope farther to the right. 

Lowering the temperature has little effect if one 
starts from a point where most of the conduction 
There is a slight rise in 
resistance due to elimination of the remaining intrin- 
sic conduction. When this has happened, the Fermi 
level is somewhere near the impurity level. Then 
there is a slow fall for the same reason as in conductors. 
It is only when the temperature is nearly down to 
zero that the impurity electrons have much difficulty 
in crossing the 0.0leV gap; then, with the Fermi 
curve almost horizontal and above the impurity 
level, the resistance rises as shown by the turn-up 
at the extreme left of Fig. 8. 

The useful working conditions are within the 
flat range. It is because room temperature is near 
the right-hand end of this range for germanium 
that devices made of it have such limited temperature 
ratings compared with silicon. 

So much for semiconductor with donor impurity, 
known as m type because the current carriers are 
electrons, which are negative charges. There is 
hardly need to go through the story of semiconductors 
with acceptor impurity in such detail, because it is 
the same except for being upside down. The 
impurity band is only about 0.0leV above the main 
valency band, so contributes a completely negligible 
number of electrons to the conduction band, but 
electrons in the main valency band cross the narrow 
gap into the impurity band almost to the complete 
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extent of the very limited accommodation there. 
Practically all the impurity atoms are thereby con- 
verted into fixed negative ions. This removal of 
some of the top electrons from the valency band 
leaves room for others to move up, just as removals 
to Head Office leave room for promotions within a 
branch. Such movements of electrons, when there 
is an applied e.m.f., are an electric current. So 
this sort of impurity too enables the material to 
conduct. The number of vacancies created in the 
valency band is limited by the number of impurity 
atomis, not by the vastly greater number of electrons 
in the valency band that have enough energy to 
jump the narrow gap. 

These vacancies are commonly known as holes. 
Many quite learned gentlemen of the old school 
seem to find them mystifying. I don’t know why. 
It should be as easy to see that the movement of 
a hole in one direction is really a lot of shorter 
movements of electrons in the opposite direction 
as it is to see that movement of the bubble in one 
direction along a spirit level is really a lot of shorter 
movements of drops of spirit in the opposite direction. 
It is just more convenient to refer to what happens 
as the movement of a bubble or a hole than the 
much more complicated movements of electrons 
or spirit. Since movement of electrons in one 
direction is equivalent to movement of positive 
charges in the opposite direction, holes are equivalent 
to positive charges, and material with acceptor 
impurity is called p type. 

The only practical difference, apart from polarity, 
between n-type and p-type conduction is that— 
as one might expect—a hole takes rather longer to 
move past all the electrons concerned than an 
electron takes to move an equal distance. In 
official terms, its mobility is less. 

The equivalent p diagram to the n-type Fig. 7 
is Fig. 9, and the effects of varying temperature and 
amount of impurity are similar. 

Now we come to the crucial matter of what happens 
when p and m materials are brought into intimate 
contact. The “ position” story tells how electrons 
in the m region find themselves with no barrier 
between them and an almost electronless p region, 
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Fig.8. The peculiar shapes of these resistivity/temperature 
curves for a semi-conductor can be predicted from Fermi 
theory. 
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so they start spreading across into it. Similarly 
the holes in the p region spread into the n region, 
Both of these movements are equivalent to a con- 
ventional positive current from p to m, and very 
quickly the m region becomes positively charged 
relative to p. The electrons and holes thus automatic- 
ally establish a barrier against their own further 
trespassing. A balance is established when this 
potential barrier is enough to suppress any net inter- 
region movements. 

Let us see how this compares with putting the 
corresponding energy diagrams together—Figs. 7 
and 9. If we do so with the conduction and valency 
bands in line all the way across we see that the 
electrons are unequally distributed, being more 
on the m side than the p. Similarly holes are more 
numerous on the p side. If we alter the alignment 
until electron and hole density is the same at any 
level, as in Fig. 10, we find that the Fermi level is 
necessarily the same right through, and it is the 
energy levels or potentials of the material that have 
to change on going from one region to the other. 

This represents a condition of balance, in which 
most of the electrons remain on the m side because 
they have insufficient energy to climb the step that 
leads to the p region. The few (intrinsic) electrons 
on the p side of the conduction band tend to drop 
down this step into the nm side, but are exactly 
balanced by the small fraction of the many electrons 
on the 7 side that have enough energy to bring them 
to the same level. One can perhaps picture the 
thing better by replacing the Fermi curves by the 
Fig. 4 type of picture, with lead-shot electrons kept 
in a stage of agitation which gives them a Fermi 
distribution. Similarly holes, like bubbles, tend to 
float up to the top of the valency band, but again 
there is a balance with those few that are created 
at relatively low levels on the p side. 

There are more scientific ways of examining the 
p-n problem, but they too lead to the conclusion 
that the whole combination has a common Fermi 
level. They also confirm that our lead-shot-and- 
bubble mechanical model is basically sound The 
level changes less abruptly than suggested in Fig 10, 
however; there is actually what is called a transition 
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Fig. 9. This diagram is similar to Fig. 7 except that the 
impurity is p type, bringing the Fermi level below the 
middle of the gap. 


zone, but it is usually only about a thousandth of a 
millimetre thick. 

One of the most important things is the height 
of the step in volts—the difference of potential at 
the junction. Our E scale is in electron-volts, and 
since the particles concerned on the mn side are 
electrons the scale also measures p.d. in volts. But 
because electrons are negative charges, it measures 
negative volts. So the fact that the m side is lower 
than the p side means that it has a higher positive 
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Fig. 10. When n- and p-type materials are in close contact, 
electron and hole densities at any level must be the same 
throughout. This necessitates the Fermi level being the 
same throughout and creates a potential step at the 
junction. 


potential, which agrees with what the particle- 
diffusion story told us. 

If you have been following everything you should 
be able to predict broadly what happens if the 
temperature is raised or lowered or if the proportion 
of impurity is increased or decreased. For example, 
assuming that the material is germanium at ordinary 
temperature, so that conduction is predominantly 
by impurity carriers, the dark area representing free 
electrons on the n side of Fig. 10 must be consider- 
ably larger than that on the p side. For this to be 
so the separate Fermi levels must be considerably 
displaced above and below the centre of the gap. 
The potenual step is equal to the sum of these dis- 
placements (usually of the order of 0.3V). If the 
material is heated, the intrinsic conduction is in- 
creased, so the electron area on the p side must be 
greater, the Fermi level displacement less, and the 
potential step smaller. This also happens if the 
amount of impurity is less, since there are fewer 
electrons to be presented by the dark area on the n 
side. If two regions of the same type were in contact, 
their Fermi levels would be the same distance up 
the same gap, so there would be no potential step. 

Books and articles on this subject carefully avoid 
explaining how it is that the difference of potential 
between the terminals of a p-n rectifier (or either 
pair of adjacent terminals of a transistor) is not 
detectable by even a very high-resistance valve volt- 
meter. Last September I rashly and rather un- 
thinkingly ventured a diagram (Fig. 7 on p. 434) 
that purported to supply such an explanation. It 
drew from Mr. A. Richardson of Newcastle the 
observation that a homogeneous, electrically iso- 
tropic, conducting piece of material at uniform 
temperature, subject to even a small potential gradient 
without a current, was such an unusual state of 
affairs as to be worth an article to itself. He hoped 
I would return to the subject. This I now do by 
withdrawing that explanation in favour of the answer 
that the junctions elsewhere in the circuit (notably 
the metal-to-semiconductor junctions) introduce 
counteracting potential steps. 

Having (I hope) disposed of that difficulty we 
can now come to what happens when an e.m.f. is 
applied to the p-m terminals from some external 
source. Because it alters the relative pontentials of 
the two regions, it forces their Fermi levels apart 
by an amount equal to its own voltage. Suppose 
first the external source is positive to m. That is 
represented on the diagram by a relative lowering 
of the side, as in Fig. 11. The result is that the 
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Fig. 11. Forcing the Fermi levels apart by an externally 
applied voltage either increases the step, restricting the 
current flow to intrinsic carriers only (as here), or reduces 
it, increasing the flow of impurity carriers. 
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Fig. 12. Diagram showing ‘‘ compensation,’’ whereby the 
effective impurity when both are present is equal to the 
difference between the two. 


impurity electrons on the m side are faced with a 
higher step, so stand even less chance than before 
of surmounting it. The intrinsic electrons on the 
p side easily fall down to the n side. Similarly for 
holes from 2 to p. There is therefore a current from 
n to p, which is the direction of the applied e.m.f. 
But because these carriers are few in number at 
ordinary temperature, this current will be small. 
For the same reason, it cannot be increased by 
applying a greater voltage (short of breakdown). 
However, it will increase rapidly with temperature. 

If the applied e.m.f. is of the opposite polarity, 
the height of the step will be reduced. This 
obviously will make the impurity electrons spill over 
from the n to the p side. Since the original height 
of the step was only a fraction of a volt, a “‘ forward ” 
e.m.f. of comparable amount is enough to release 
very considerable quantities of electrons from n to p, 
and similarly holes from p to n. So it is quite easy 
to see why a p-n junction is a rectifier. 

Finally, just one more important point. In real 
life it is more than likely that there would be some 
of both kinds of impurity in the same material, and 
one might expect this to complicate the situation 
quite a lot. But it’s really quite simple. Suppose 
for example there are five donor atoms for every 
three acceptor atoms, as shown diagrammatically in 
Fig. 12. Neglect intrinsic conduction. One might 
guess that three electrons would jump up from the 
valency band to the acceptor atoms, creating holes, 
and the five electrons in the donor band would jump 
up into the conduction band. In other words, the 
two impurity conductions would add. But the donor 
electrons find it much easier to drop their electrons 
to the acceptor atoms, putting them out of action as 
acceptors from the valency band, and only two donor 
electrons are left for the conduction band. In 
general, then, the two impurity conductions subtract. 
The result is that semiconductor material can be 
“ purified” by adding an equal quantity of the 
opposite kind of impurity to that already present. 
There are practical limits to this dodge, but it is very 
useful for converting p to m and vice versa. 
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The Schmitt Multivibrator 


Reliable Design Procedure and Uses of the Circuit 


By G. L. SWAFFIELD 


(),. the several types of multivibrator circuit in 
use today, one remains in relative obscurity, possibly 
due to its comparative complexity of design. 

In its simplest form this multivibrator circuit 
comprises a free-running cathode-coupled pair of 
triodes and is very useful both as a master pulse 
generator and for providing a repetitive sawtooth 
waveform. 

At one anode a positive-going pulse is generated, 
being coincident with the flyback of the sawtooth 
waveform, and this pulse, developed across a “ free ” 
anode load, may be used among other purposes for 
suppressing the flyback of the sawtooth if the last- 
mentioned is utilized for scan generation. 

A high and variable mark-space ratio of the pulse 
waveform is obtainable without necessarily altering 
the pulse width, and the circuit p.r.f. is readily 
synchronized to either a positive- or negative-going 
external pulse source. 

A simplified design procedure is presented below 


HT. 


Fig. |. Basic Schmitt multivibrator circuit. 


in which circuit values are obtained by successively 
substituting the appropriate specification figures in 
a series of formule. Within reason, this process 
enables the specified a.c. waveforms to be generated 
at predetermined d.c. levels. 

The simple circuit arrangement is shown in Fig. 1, 
where it is seen to consist basically of the well-known 
Schmitt trigger circuit.1 In fact regeneration from 
stage 1 to stage 2 is due to the high degree of “‘ back- 
lash ” or overcoupling between these stages and in 
this respect it is identical to the conventional Schmitt 
trigger circuit. Relaxation, on the other hand, is 
due to the network CR in the grid circuit of V,. 


+ “ A Thermionic Trigger,” by O. H. Schmitt. Journal of Scientific 
Instruments, 1938, 15, 
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Before the h.t. voltage is applied to the circuit, 
capacitor C is uncharged and the grid of V, is at 
earth potential. As soon as the h.t. voltage is 
applied, however, V, grid is raised to a positive 
potential determined by the chain of resistors R,, 
R, and R,. Because V, grid is instantaneously at 
earth potential, V, is biased off by the large grid-to- 
cathode voltage thus produced. Capacitor C will 
therefore commence to charge through resistor R 
toward h.t. and the potential at V, grid rises accord- 
ing to the exponential curve in Fig. 2. 

V, grid will thereby rise to within a grid base of 
the cathode potential, and as soon as V, begins to 
conduct the anode current flowing through the anode 
load R, lowers the potential of V, grid via the 
coupling R, and R,. The gain of the circuit in 
this direction is designed to be great enough to ensure 
that V, is biased off by this drop. This high gain 
requires a high value of anode resistor R, and as 
a result the anode current in V, is much less than 
that in V,. Consequently the cathode potential 
is much reduced and V, grid is now highly positive 
with respect to the cathode. Capacitor C then dis- 
charges through the diode formed by the grid and 
cathode of V,, the time of discharge being determined 
by the value of C and the effective resistance of the 
diode and cathode resistor. 

As the potential of V, grid, and hence that of the 
cathode, falls during discharge, the bias on V, grid 
decreases, reaching a value at which V, can once 
again draw current. 

The cycle of events can now be repeated and a 
free-running multivibrator action results. The 
time relationship of the appropriate waveforms is 
shown in Fig. 3. 

The frequency of oscillation depends mainly on 
the values of C, R and R,, and the h.t. voltage, and 
can be synchronized to an external source in such 
applications as line or frame scan generators. Positive 
synchronizing pulses are fed to the grid of V,, and 
negative pulses to either V, grid or the cathode. 

The diagram of Fig. 3 also indicates the symbols 
used to denote the positive and negative peaks of 
the waveforms generated. For example the cathode 
waveform has a positive peak and hence d.c. level 
of V;,” and a negative peak and d.c. level of V,’. 
These symbols are used in the formule that follow. 

In each and every imstance the suffix 1 refers to 
potentials associated with V, in all diagrams, and 
suffix 2 to those relating to V,. 

A procedure which permits the design of a.c. wave- 
forms at predetermined d.c. levels can be compli- 
cated by the interdependence of the values of R,, 
R, and R,. These values in turn determine the 
operating conditions of the valves. 

If, however, the specification for a multivibrator 
performance is interpreted first in terms of valve 
d.c. operating conditions, then appropriate resistance 
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Fig. 2. Sawtooth generation and associated d.c. levels. 


values can be solved easily from a series of formule. 

Typically a specification for the circuit performance 
may define one or all of the following outputs. 
1. Rise time (t,) of the pulse at the free anode 
(anode 1) between 10% and 90% full value. 
2. Amplitude (V,) and d.c. level (V,;) of the pulse 
at the free anode, and pulse width (t,). (See 5 
below.) 
3. Amplitude (A) and peak positive d.c. level (V,2”) 
of sawtooth at grid 2. 
4. Time of sawtooth scan (t,). 
5. Time of flyback of sawtooth (t,). This determines 
the free anode pulse duration also. 

Coming now to the actual design procedure of the 
circuit, the steps are as follows:— 
1. Determine V, anode load R, from the well-known 
formula:— 

t a. 2.2C,R, 

where C, is the value of stray capacitance associated 
with the free anode circuit. 


_ iby (mysec) 
Hence R, (kQ) = 2.26, (pF) 
2. Determine V, anode current I,, to flow through 
R, to give the required output amplitude V,:— 


ta A) = Re (KO) 


The specified d.c. level V,, is obviously the 
difference between the h.t. potential and the ampli- 
tude of the output pulse V,. To obtain the correct 
d.c. level it may therefore be necessary to resort to 
dropping and decoupling components in the anode 
circuit. 

3. The peak positive d.c. level V,.” corresponds 
within a grid base to V,”, which in turn equals 
I,,R,. Allowing for a grid base, estimated from 
valve curves, calculate V;.”, and hence R, from:— 
V,” 
.(kQ) = —*—. 
Re (KO) = 7 (mA) 
4. For the known h.t. value, determine the modified 
V, anode current and appropriate grid bias V,,, 
(resulting from the use of nearest available values 
of R, and R, to those calculated) necessary to develop 
the specified d.c. level at either V, anode or V, 
grid, whichever is the more important. The grid 
bias V,,,, added to V,”, gives the positive peak 
value of V, grid voltage V,,” 
i.e. Vo.” = Vy" + Von 

If no d.c. level is specified either for the sawtooth 
waveform at V, grid or for the cathode potential 
V,”, the last-mentioned can only be allocated by 
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intelligent use of the valve characteristic curves. 
Choose a level which is consistent with valve dissi- 
pation requirements while at the same time keeping 
V, out of grid current. As a very rough guide, a 
minimum level of 30% of the h.t. voltage can be 
used if power dissipation considerations allow it. 

It will then be necessary to add V,,9, the grid 
base of V,, to V;.” selected by this means, to deter- 
mine V,,”. (Note that V,,2 itself is dependent on 
V, anode-cathode voltage and hence on V,”.) 

Thus a = V;” + Ves 
5. From V,.,", the positive peak of the sawtooth, 
subtract A, the required amplitude of sawtooth, to 
obtain V,.’, the negative sawtooth peak:— 
_ eae er 

Since V, is drawing grid current at this level, 
V2 is slightly positive with respect to the lower 
cathode potential V,’. Vj,’ will therefore be approxi- 
mately a volt less than V,.’. 

Thus V,’ = V,.’ — 1 

6. Knowing R,, the cathode current I, can now be 
calculated:— 


Note that I, is due to the sum of grid and anode 
currents of V,:— 

i.€.5 I. = I52 + oo 
7. Valve curves giving both grid and anode charac- 
teristics must now be used to determine the grid 
and anode currents flowing at the end of the discharge 
cycle. 

Typical curves for the 6J6 or ECC91 are given 
in Fig. 4. 

A trial and error process is involved here, since 
both grid and anode currents must be selected from 
separate curves, each corresponding to the grid- 
cathode potential determined earlier and at the same 
anode-cathode potential. It may be found at this 
stage that the positive grid bias estimated in stage 5 
is too great, in which case a smaller value must be 
assumed. 

In any event from this process an anode-cathode 


Fig. 3. Time relation of generated waveforms. 
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voltage V2 will result for V, when the last-men- 
tioned conducts, generally lying between 5 and 30 
volts. 
Adding this value to V,’ will give the conducting 
anode potential V,,. of V.:— 
Vas =— V,,’ =f Vaxe 
8. Finally calculate the negative level at V, grid, 
V,,.. To do this use the valve characteristics to 
estimate the grid base V,,, of V, for the known h.t. 
potential and cathode potential V,,’. 
Hence V,,’ = V;’ + Veo 
This completes that part of the design procedure 
involving static valve parameters. The remainder 
consists first of solving values for the resistance chain 
R,, R, and R, by substituting the appropriate d.c. 
levels obtained above in the formule that follow, 
and secondly, calculating the value of C and R to 
produce the specified scan and flyback times. 
9. Solve R, from 


h.t. [ Vg.” — Vor’ 
R ee acest “gi gl | 
: Iq | Va 
10. Solve R, from 
Ry 
x= h.t./Vo1” — Vae/Voi' 
11. Solve R, from 
R, = R2(Va2/Vo1 ‘wm BD 
12. While capacitor C discharges via the grid-cathode 
diode of V, into cathode resistor R;, I. is approxi- 
mately constant if R, is. high. therefore dis- 
charges into a grid-cathode impedance in series with 
R, across which a potential difference of I4,.R, 
exists. 
| Capacitor C will thus discharge from V,,” towards 
; Iga R,, but will in fact be caught at a level V,,’. 
If the charging resistor R is high the current drain 
; through this component is negligible and the dis- 
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Fig. 4. Grid and anode characteristics of the 6J6 or ECC91 


valve. 
4r 20 
sw 
Vy 
1 
a ae 
& \#S GRID aaa 
+ Per Vg = +20 
| | 7 
“” 
| oe. 7 ad er 
= ot ) 
AS 
= 
~) 


GRID CURRENT (mA) 
Nn 
ANODE CURRENT(mA) 
So 
| 
a ~ 
a - 
=. 
. a 
& 
ee 


ANODE VOLTAGE 


346 


j io | THARGE CHARACTERISTIC 
" i 1 | | 

$ ee : 
o\ ./ : R C d.=E(r-€ chy 
07 


Y 
06 f 
05 
0-4 
\ 
os N 


3 ae 
0-2 <a ng ch nee 
Po | ~ DiSchapy Sanaa 
CHARGE CHARACTERISTIC 


0 05 10 s 2 2 3 335 40 435 3 
t 
TIME CONSTANT RATIO CR 


FRACTION OF FULLY CHARGED OR DISCHARGED POTENTIAL 


Fig. 5. Capacitor charge and discharge curves. 
charge law is exponential. Fig. 5 gives super- 
imposed graphs of the normal capacitor charge and 


, . c : t 
discharge curves with the time constant ratio CR 


plotted against (1 _ ¢&) and ¢« ©® respectively. 


The ordinate therefore is plotted in units represent- 
ing instantaneous fractions of the final charged and 
discharged capacitor potentials respectively. Using 


the discharge curve, corresponds to 


fa 
CR, 
Vo2’— TaeR, 
Vos” i T,2R, 
Here t, is the specified flyback (discharge) time, and 
the duration of the free anode pulse, and R, = 
R, + V2 (grid-cathode impedance), say 1kQ. The 
value of C may thus be calculated. 
13. The charging cycle is straightforward; V, grid 
rises from V,,° towards h.t. but is caught at V,,”. 


c 


Using the charge curve, as corresponds to 


Vee" — Vos" 

h.t. — Vy’ 
where ¢, is the specified scan (charge) time. Know- 
ing C from the previous calculation, the value of R 
can be solved. 

This completes the design process, although since 
it is very unusual for exact values to be found for 
resistors R,, R, and R, some repetition of the steps 
7 to 11 may be necessary to effect an acceptable 
compromise between specified and obtainable per- 
formance. 

The following design example serves to demon- 
strate that the procedure is not as laborious as might 
be thought. No correction is applied to the calcu- 
lated values to yield a performance closer to that 
specified. 

The specification is as follows:— 

1, Amplitude of pulse (V,) = 15V with rise time 
t, + O.l usec. 

2. Scan amplitude (A) = 50V with peak positive 
level of 100V d.c. 


(Continued on page 347) 
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Many years of steady development have enabled us 

to ceil. further improve the Vortexion W.V.A. and 

W.V.B. recorders which are now fitted with clock 

type position indicators. 

All components which could contribute to noise or 
 : reliability are carefully measured and selected in- 

cr dividually before incorporation, resulting in an 

exceedingly low background noise and distortion 
— with frequency response with in+ 1.5 db 50-10,000 

ERISTIC c/s and + 3 db 40-12,000 c/s. 

— 3% The meter fitted for reading signal level will also read 
bias voltage to enable a level response to be obtained under 
all circumstances. A control is provided for bias adjustment 
to compensate low mains or ageing valves. 

%* A lower bias lifts the treble response and increases 
super distortion. A high bias attenuates the treble and reduces 
‘ge and distortion. The normal setting is inscribed for each instru- 
: t ment. 
” CR % The distortion of the recording amplifier under recording 
conditions is too low to be accurately measured and is 
ct negligible. 
ctively. Model W.V.B. wie 

%& A heavy mu-metal shielded microphone transformer is 
oe 7 Our specialised MONITOR HEAD MODEL W.V.B. has an built in for 15-30 ohms balanced and screened line, and 
ed and additional head and amplifier which enables this recorder to requires =, 7 — be my to fully load. 

Using perform a number of useful functions. The most important of This is me nee ony to 4 % ween ri _ microphone and 

| these is to monitor the recorded tape a fraction of a second the cable may be extende yd. without appreciable loss. 
after it is made, and if necessary compare it by throwing a % The 0.5 megohm i i Wi 
: : 5%. : . gohm input is fully loaded by 18 millivolts and 
switch, with the signal before it is recorded. This allows the is suitable for crystal P.U.s, microphone or radio inputs. 
recording engineer to make certain that he has made a first- 
class recording before the artists leave the studio, without % A power plug is provided for a radio feeder unit, etc. 
‘ the necessity of waiting while another run through is made. Variable bass and treble controls are fitted for control of the 
g 4 Additional items may be recorded one on top of another play Saek eigae ‘ 
The while listening to the first, since a switch is provided for the The power output is 4 watts heavily damped by negative 
| erase, and the bias, which also acts as a partial erase, can be feedback and an oval internal speaker is built in for monitor- 
: lowered slightly, and its new value checked on the meter. In ing purposes. 
V, grid | a similar manner the original signal may be fed back and 
at V,.” recorded, resulting in an echo, the time constant of which is x The play back amplifier may be used as a microphone or 
controlled by the speed of the tape and the distance apart gramophone amplifier separately or whilst recording is being 
of the heads. made. 
VORTEXION RECORDERS use a synchronous capstan %& The unit may be left running on record or play back even 
} motor to ensure accurate recording and play back speed. with |,750ft. reels, with the lid closed. 
a. POWER SUPPLY UNIT for operation with Tape Recorder 
or similiar equipment on 12V. car battery. 
gh since | This D.C. to A.C. supply unit has been specially manufactured to provide 1%, 
uund for | accurate 50 cycle A.C. power for 50 c/s synchronous motors and amplifiers sens- 
he steps tive to mains noise. The output from the 50 cycle is well filtered to reduce 
ceptable harmonics and give approximately the same degree of quietness as normal 50 cycle 
ble per- —. 
The efficiency is over 80°, at wattages over 50. Terminals for a remote control 
demon- | switch are fitted to prevent carrying the heavy low voltage L.T. cables any distance 
as might from the battery. The unit can then be fitted at the point closest to the battery 
se to prevent voltage drop on leads and the A.C. satisfactorily extended to any 
‘. yen required position. 
ae The unit is fitted in an 18 gauge steel case to give screening, but it should not be 
placed close to tape heads in case the field causes slight hum. 
rise time The case measures 9in. x 6in. x Yin. 
positive Full details and prices of the above on request 
| VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 
| Telephones: LiIBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 
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LEADERS IN TELEVISION—— 


E.M.I., who in 1936 developed the high definition system for the first public television service 
in the world, has again made television history by designing and building Europe’s first 
operational high power UHF transmitter for television. 

This new transmitter, which will operate on any spot frequency in the range 470—960 
Mc/s, has been installed for the B.B.C. at Crystal Palace, London, for a series of special test 
transmissions on Band V. 

These tests are being made on both British 405-line and 625-line CCIR standards. 

The equipment comprises a 10 kW Vision, a 2} kW sound transmitter (AM or FM) and 
a helical aerial system which has a gain of 20. 

The resultant E.R.P. taking into account losses in the waveguide is 143 kW for vision ant | 
36 kW for sound. 


@® CML ELECTRONICS LTD. 


BROADCAST EQUIPMENT DIVISION 
HAYES - MIDDLESEX : Telephone: SOUthall 2468 | 
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3. Scan duration (t,) = 1200usec. 
4, Flyback time (t,) = 100psec. 

The valve to be used is the 6J6 and the h.t. 
potential i is 300V, while the stray capacitances at the 
“* free ” anode are estimated at 30pF. 

1, R, = 1558, 

2. For V, of 15V, I,, = 10mA. 

3. Specification requires upper d.c. level of sawtooth 
to be 100V, and hence cathode level will be more than 
100V by the grid base of the ECC91 for approxi- 
mately 300-100 volts anode-cathode. 

Curves give grid base of — 9V for V,;, of 200V. 

Hence V,.” = 109V 

and R, = 10.9kQ say — whence V,,.” = 

and V;, = = 

4. For true V,.” of hov, Von when conducting 

= 175V. Thus for I,, = 10mA, V,,, from curves 

— 2.9V. Hence V,,” = 107.1V. 
5. Vue = 101-50 = 51V. 
Assume V,,.2 = 0.5V. Then V,’ = 50.5V. 
50.5 

6. I, 11 4.6mA. 
7. Use grid current curves at V,,.=0.5V to 
determine V2 when conducting total I, of 4.6mA 
due to anode-plus grid-current:—At V,,. = 0.5V, 
Vais = 22V; i = 3.9mA, Ice = 0.72mA. 

Thus ppl = 50.5 + 22 = 72.5V. 


101V 


8. Vio. = — 10V. Hence V,,’ = 40.5V. 

9. R, = a eee = 48kQ ... say 47kQ 
10. R, = soo/t07 1755/4057 40-59 ... say 47k, 
11. R, = a] pine _ 1 = 37.1KQ... say 39kQ, 


At this point it may sometimes be necessary to 
recalculate the levels V,,’ and V,,"5 Vas, Via’ and V,” 
when the approximated practical values differ 
widely from those of the first calculations in order 
that the subsequent charge/discharge circuit design is 
not too inaccurate. 

In this instance Table I compares required and 
approximated ideal values, assuming zero tolerance 
resistors. 

Continuing the design, the value of C is next 
calculated from the specified pulse with data. 

12. 


Table | 
| | Required Approximated 
Level Level 
| Ge | 40.5 41.2 
“I 107.1 | 106 
| Ve | 72.5 75.4 
| we | 50.5 | 51.2 


| V," | 110 | 109 


From the discharge curve in Fig. 5, at correspond- 
d 


ing to 0.139 is 1.95. 

Now R, is the sum of the grid-cathode impedance 
of V, as a diode and R,,, and is estimated at a total of 
11.2kQ in this instance. 

Further, t, from the specification is to be 100 usec. 


ta(usec) 3 
Therefore C(pF) = 1.97R,(kO) x 10 
=4570 pF. 
The nearest available value is, of course, 4700 pF. 
The scan time of 1200usec is next attempted. 


13. Vos” — Vos’ 101 — 51 | 
it.—V "30-51 ™ 0.201 which on the 

charge characteristic of Fig. 6 corresponds to a ratio 
t, 
CR of 0.22. . ; 

_ tehusec)_ 
Thus R(M®9) = 9 2C@pF) 

= 116MQ... say 1.2MQ. 


If the multivibrator is to be used principally as a 
scan generator then some attention must be given to 
linearity. In the above example, for instance, the 
resultant 10% linearity would not be considered good 
enough for many purposes. 

If conventional feedback linearizing circuitry is not 
permitted then the scan amplitude as a percentage of 
the total h.t. voltage must be kept small. This 
requirement can be assisted by making V,,’ and Vg,” 
as low as is consistent with continued operation of the 
circuit. These considerations can assist in determin- 
ing the performance specification for the circuit. 

Circuit Applications.—Apart from its obvious 


+300V 
POSITIVE TRIGGER 
OUTPUT F OUTPUT 
_ - I > 4 | bee 


GATED PULSE 


=AyR, 51 = 3.9 x 1 _ 
ve Le "me - an 
] J +300V 
> 
SYNCIN ff —— 
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I k/ 
or very —— space = ~ a 
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use as a scan generator the circuit has other applica- 
tions. 

Its first recorded use? was in an industrial television 
waveform generator where in addition to generating 
a sawtooth it is used as a frequency divider. Here the 
master oscillator is controlled by a voltage derived 
from a discriminator which compares the master 
oscillator frequency, after division down to approxi- 
mately mains frequency, with the mains frequency 
itself to establish frame lock. The master oscillator 
frequency, and hence line frequency, is thus main- 
tained at a stable multiple of the frame frequency, 
which in turn is locked to the mains. 

The multivibrator has also been used® in the well- 
known “ staircase” dividing circuit, replacing the 
more normally encountered blocking oscillator. 

Three multivibrators have been used in a circuit 
in which their operation is gated by three Schmitt 
trigger stages. The device was used as an electronic 
game.‘ 

Two or more multivibrators can be coupled so 
that one gates the other. In such a connection the 
combination forms the basis of a useful pulse gener- 
ator for waveforms of very small mark-space ratios— 
less than 1: 3000. Fig. 6 shows the outline of such 
an arrangement. 

A single multivibrator will normally tend to run 
irregularly at duty cycles less than 1/100. However, 
by designing one multivibrator to operate only 
when its charging grid voltage is at a higher potential 
than the conducting free anode potential of the 
controlling or master multivibrator, a gated operation 
results. If the limits of the gate pulse duration are 
set correctly, the controlled multivibrator will only 
produce one pulse in the gate duration. By such a 
means a 3-ysec pulse at a p.r.f. of 1600 p.p.s. has 
been produced. 

The leading edge of the gate pulse can be used as 
a positive trigger to an oscilloscope monitoring 
the fine pulse, which will then be displayed with a 
controllable delay. The master multivibrator can, 
of course, be synchronized to an external source as 
described earlier. 

A slight variation of the basic multivibrator circuit 
has been described’ which uses a triode-pentode 
combination to achieve similar results. In either 
form the multivibrator would appear to have several 
advantages over its oft-quoted astable partner, the 
cross-coupled multivibrator, and perhaps a simplified 
design procedure such as that presented here will 
assist in popularizing it. 


APPENDIX 
Derivation of Formulz.—The anode voltage at 
V. is determined jointly by the current flow in the 
potential divider to V, grid and the anode current in 
V.. Generally then 
Va" RTE E i R, | 


The two levels V,,” and V,,’ are a constant fraction 


R, 
— of the two levels at V, anode due res- 
R, +R, 
2 “ Simplified Tiersen: for ncaa: ” by R. C. Webb and J. M. 
Morgan. Electronics, June, 1950, 


3 * An Electrical Backlash Circait, » by C. H. Banthorpe. Electronic 
Engineering, March, 1954, p. 110. 


Jectronic Fruit Machine,” by G. L. Swaffield. Wireless 
World, September, 1957, p. 447. 
5 “ Grid-Diode Saw-tooth Generator,” by T. A. Mendes. Wireless 


World, December, 1957, p. 603. 
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pectively to no current flow in V, and some current 


flow I,,. Hence 
R 
Piece BE ae 
= R, + R, + R, , ; , 
and 
a. vos (2) 
ee eS OS ieee 
Subtracting (2) from (1), and dividing by (1) gives: 
Vor" — Vor’ _ Tae Ro 
Via" ht. 
from which 
_ bet 
. formula (9) 
a 


When V, is not conducting 


Re _ Va" 
R, +R, + R, h.t. 
inverting and dividing l.h.s. by R, gives:— 
R, KR, ht. 
—+1+=—=-,;-;> ee ss 7 
=. e ss 
But the ratio of resistances R, is the ratio of their 
R, 


voltage drops: 
Ri _ Va — Va 


= ; bis so ©€& 
R, Van ¢ 
and substituting this in (3) gives:— 
Vae ~ Fe R, het. 
Sf 41t eas 
a A a gl 
, R 
from which Ry = — a formula (10) 
Vor" Vin 


Finally R, is solved from (4) 
R, = R, (Va2/Vo1" — 1) 


BEAMA Catalogue—The fourth edition of this 
massive volume of 962 pages is issued by our publishers 
on behalf of the British Electrical and Allied Manu- 
facturers’ Association. It includes a_five-language 
glossary of technical terms used in the buyers’ guide, 
which lists under more than 1,300 headings the elec- 
trical and allied equipment—including radio and elec- 
tronic equipment—manufactured by members of the 
association. It costs £6. 


formula (11) 
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Pneumatically-Operated Aerial Mast 


A COLLAPSIBLE aerial mast which 
can be fitted either permanently or 
temporarily to a vehicle and quickly 
and easily extended whenever 
required is an invaluable aid in tak- 
ing field-strength measurements of 
television or v.hf. broadcasting 
stations. There are not many masts 
of this kind available, so that a few 
details of a recently introduced, 
British-made mast should be of more 
than passing interest. 

The illustrations show the mast 
collapsed preparatory to moving to a 
new site and fully extended to the 
maximum height of 45 feet. When 
collapsed the overall height is only 
6ft 84in. An aerial is shown fitted 
to the mast, and it will support a 
Yagi or any alternative v.h.f. or u.h.f. 
aerial of reasonable dimensions and 
weight, 

The mast is telescopic and is pneu- 
matically operated by means of any 
small motor-driven air compressor 
capable of delivering air under pres- 
sure up to 25 lb/sq in. This is the 
maximum pressure required and at 
which the “blow-off” valve in the 
mast is designed to open. With an 
aerial weighing about 10 lb an air 
pressure of 10 lb/sq in is sufficient 
to raise the mast to its full height in 
a few minutes. An air bottle could 
be used instead of a compressor or 
even an ordinary foot pump would 
serve. Ths air seals are very effec- 
tive and maintain the air pressure in 
the mast for long periods so that only 
occasional “topping up” is required. 


Clark telescopic aerial mast with 
dipole mounted on extension pole, 
also shown collapsed ready for mov- 
ing to another site. 


Constructed of HT30 light-alloy 
tube (BS1471 specification), the mast 
consists of seven sections telescoping 
into each other and tapering (by 
section) from 44in outside diameter 
at the base, to l4in diameter at the 
top. A locking device enables the 
two bottom sections to be locked and 
the mast then extends to 24ft only. 
The mast can be supplied with 
either a fixed base plate or a ball- 
bearing turntable base and with or 
without an axial key to prevent rela- 
tive rotation of separate sections of 
the mast. 
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This mast can be fitted in vehicles 
with the lowest section projecting 
through a weatherproof seal in the 
roof or on the roofs of buildings or 
in any location where a quickly 
extendable mast is required. The 
total weight is 125 Ib and the finish 
is hammer grey stove ename] and 
cadmium plate. 

We had an opportunity to witness 
a demonstration of the mast for 
which purpose it was supported on 
the ground and by tie rods from a 
small 10-cwt commercial van. To 
reach full height the time taken could 
not have been more than about four 
minutes. Only a tiny air compressor 
was used and driven from the van’s 
engine; a larger pump, or an air 
bottle, would raise the mast in much 
less time. 

During the demonstration a long 
extension pole was plugged into the 
top section, making the mast 45ft in 
height when fully extended. We felt 
that with the added top section the 
weight and size of the aerial would 
have to be carefully considered, 
especially when used under “gusty ” 
wind conditions. Without an exten- 
sion pole the mast is 33ft long. 

Advice on matters relating to the 
use, fitting and capabilities of the 
mast is available from the makers, 
A. N. Clark (Engineers), Ltd., 95a 
Phipps Bridge Road, Merton, Lon- 
don, S.W.19. The price of a mast of 
this kind depends to some extent on 
the particular fittings required, but 
a basic figure is £190. 


CL 100 Column Type 
Loud Speaker 


G 7850 
Pencil Type 

Dynamic 
Microphone 


G 7822 Ribbon 
Type Microphone 


Sound Perfect 


When planning your Sound System 
you can rely on TRIX for speakers 
and microphones. 

The new Sound Columns give a 
marked directional flat beam effect, 
with striking improvement in 
acoustic efficiency and economy in 
installation. 

Both the microphones shown have 
wide frequency range and are also 
available with switches. 


Write ncw for latest detailed 
literature. 


TRIX ELECTRICAL CO. LTD. 
Maple Place, London, W.1 
Telephone MUScum 5817 
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RANDOM RADIATIONS 


By “DIALLIST”’ 


Unreliable Valves 


THE letter from E. Evenson in the 
May issue dealing with the far-too- 
early failures of certain kinds of 
valve interested me a great deal. 
Some readers may recall that I pil- 
loried the triode-pentode in these 
notes awhile ago. As Mr. Evenson 
says, failures are most frequent when 
this type of valve is used as an oscil- 
lator-output valve in the frame time- 
base. To me, it’s always seemed un- 
sound engineering practice to use a 
double valve of this sort in a TV 
timebase, where it is likely to have 
a heavy job of work to do. The 
practice may save a bit in the cost 
of manufacture; but too often it con- 
siderably increases the cost of main- 
tenance to the set owner, for if one 
part of an expensive double valve 
gives out, the whole thing has to be 
replaced. Premature failures among 
valves not really up to the jobs they 
are called upon to do cannot do the 
valve-makers’ reputation any good 
and it is surprising that they do not 
insist on valves being used only for 
work to which they can stand up. 


The E.H.T. Rectifier 


Another valve that can give a heap 
of trouble if it is overworked is the 
e.h.t. rectifier. I have known them 
run for only a matter of weeks before 
renewal became necessary. The 
trouble here is largely due to the 


mysterious passion of some designers 
for using miniature types. As a rule 
there is bags of room for a full-sized 
diode—or, at any rate, a little re- 
arrangement of the layout could 
make the necessary room. When the 
12-inch tube was the largest in 
general use and e.h.t. voltages of 
about 4,000 were the order of the 
day, the small diode did not give 
much trouble. But with the very 
much higher e.h.t. voltages in use 
in to-day’s 17-in and 21-in sets it can 
be a perfect little pest. If you are 
bothered by the necessity to replace 
your e.h.t. diode too frequently, the 
best plan is to discard it altogether, 
and to fit, or have fitted, a full-sized 
valve of suitable type. That seldom 
fails to work a complete cure. 


TV Whistle 


WRITING from Fayetteville, N.Y., 
an American reader tells me that 
ten or a dozen years ago the TV sets 
of that country often had the same 
irritating whistle that too many of 
ours assault the ears with to-day. 
American manufacturers, he says, 
overcame the trouble by potting and 
padding line output transformers. 
Ours also “pot and pad”; but they 
do not seem to have worked out ways 
of doing so as effectively as we would 
like. My _  correspondent’s high- 
frequency auditory response must be 
extraordinarily good, for he tells 
me that, according to audiometer 
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measurements, he can hear up to 
18,000c/s. And his cannot be very 
young ears either, for he mentions 
that he has been a reader of Wireless 
World since its infant days, when it 
was the Marconigraph. I wonder 
how he’d like a walk through a big 
television showroom in this country 
with dozens of sets working! I do 
hope that all of our makers—and not 
just some of them—will get down to 
the elimination of line-scan whistle. 


Television. Controls 


THERE is a tendency nowadays to 
provide fewer and fewer control 
knobs outside the cabinets of TV re- 
ceivers. One reason for this is, I 
suppose, that it makes for a tidier 
appearance. Another probably is that 
a pre-set control inside the set costs 
less than one with an external knob. 
All goes well so long as it can be 
guaranteed with reasonable certainty 
that pre-set controls will continue for 
a long time to remain at the right 
settings. But too often some of them 
do not. Absence of external knobs 
is a temptation to the viewer (parti- 
cularly if he has an expert friend who 
has once shown him how to adjust 
this or that) to take off the back of 
the cabinet and to start poking about. 
This can be a risky business for both 
viewer and set, for many of the ad- 
justments cannot be made unless the 
receiver is switched on and working. 


Why Not Concealed Controls? 


To my mind by far the best 
arrangement is to provide small 
knobs for any controls likely to need 
occasional adjustment at the front 
of the set and to conceal them under 
a neat hinged panel. The set looks 
just as tidy as if they were inside the 
cabinet and with the controls at the 
front, adjustment is made as simple 
and straightforward as it could be, 
for you can look straight at the screen 
as your fingers do the necessary 
twiddling. This arrangement does 
not (or should not) tempt the viewer 
to fiddle about inside his set. 


The Moon as Reflector 


IT IS reported, I see, that signals 
from the United States have been 
received in Germany by reflection 
from the surface of the moon. There 
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seems to be no reason why this 
should not be done, for radar pulses 
directed at the moon have been 
found in the course of many experi- 
ments to be returned to earth. The 
surface of the moon must therefore 
be a good reflector. But somehow 
I do not see that the method is likely 
to be of much practical use as an aid 
to telecommunications. The diffi- 
culties involved in aiming the wave- 
trains correctly and keeping them 
properly directed as the earth re- 
volves could, no doubt, be overcome 
with no great difficulty, but high 
powers would be necessary to achieve 
a satisfactory signal/noise ratio. A 
bigger trouble is that to span a dis- 
tance in this way the moon must be 
above the horizon at both the trans- 
mitting and receiving ends. If the 
distance is great, that cannot very 
often happen and the duration of the 
favourable conditions would anyhow 
be short. The suggestion that a sput- 
nik might be used to store messages 


sent up from a particular point and to | 


retransmit them when over the de- 
sired receiving end was mentioned 
some months ago in these notes: if 
a large number of artificial satellites 
were put into suitable orbits and kept 
there, might not it also be possible 
to use any that was in the right posi- 
tion at the time as a reflector? 


Printed Circuitry 


THERE are signs that printed cir- | 


cuitry will rapidly become more and 
more generally used in domestic 
sound and television sets. It has 
many advantages: the “wiring” of 
all examples of a particular model is 
identical; you can’t have dry joints, 
which despite all tests at the factory 
are one of the serviceman’s many 
headaches; connections can’t shift so 
as to cause unwanted capacitance 
effects or such things as pick-up of 
hum from the frame timebase of a 
TV set. But it may have its teething 
troubles. One dealer told me that 
when he came to examine a broken- 
down set he found a section of the 
printed connections burnt out, 
though the fuses hadn’t blown. I 
believe and hope that development 
will be in the direction of printed 
wiring, rather than printed circuitry. 
The receiving set of the future may 
consist of smallish parcels, each bear- 
ing printed connections between 
plug-in components. When a fault 
occurred any component could be 
pulled out for testing; if one of the 
connections was “dis” the panel 
would just be thrown away and the 
components plugged into a replace- 
ment. But we’ll first have to make 
completely reliable plug-in contacts. 
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The largest range of precision- 
made Micro-Switches manufac- 
tured; standard, miniature, open, 
lilliputian, ganged. Thousands & 
thousands in continuous use, 
everywhere, on all kinds of duties. 
Full details of scores of types 
in one complete 
catalogue, No. 199. 
(Free to Trade 
letterhead or order). 


A. F. BULGIN & CO. LTD., BARKING, ESSEX. 
Telephone: RiPpleway 5588 (8 lines) 
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Stature and Statuary 


WHENEVER I come up from the 
country to call on the Editor I am 
conscious of a distinct odour of 
sanctity as I pass from Waterloo to 
Dorset House as so many of the side 
streets of the district are named after 
bygone Archbishops of Canterbury. 
It always makes me wish that the 
pioneers of wireless could be simi- 
larly honoured and I am glad to 
learn that it is proposed to name a 
road junction near Faraday’s birth- 
place in Southwark, “Faraday 
Circus.” It is astonishing, however, 
what little honour is done to wireless 
and electrical men in the matter of 
statues. 

Here and there one finds a humble 
plaque, such as the one to Baird in 
Frith Street, Soho, and Marconi in 
Hereford Road, Paddington, but 
nearly all the imposing statues are 
to naval and military men, politicians 
and statesmen, and, of course, to 


“P.H.D. Boffin— 
inventor of ...”’ 


from 
Boudicca—known to the foreign in- 
vadez as Boadicea—to George VI. 

I dare say there may be one or 


former monarchs ranging 


two statues to famous electrical 
figures which I_have overlooked but 
no wireless or electronics pioneer 
seems to have a statue. Surely a 
man with the stature of Marconi, 
who did so much for marine com- 
munications, is worthy. of a statue in 
a naval setting like Trafalgar Square. 
It might, of course, be said of 
Marconi, the inventor of the elevated 
electrode, as it is of Wren in St. 
Paul’s Cathedral, Si monumentum 
requiris, circumspice. 

Maybe, of course, I am barking 
up a non-existent tree, and there 
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are statues galore of the elec- 
tronically eminent. If so I should be 
very glad to hear of them so that I 
can at least go and photograph them 
for exhibition in these columns at a 
later date, so I would beg you who 
are knowledgeable in these matters 
not to let me remain sunk in my 
ignorance. 


Hints for Servicemen 


AN interesting letter from a boffin 
of the I.T.A. calls my attention to a 
case where, he says, a viewer “was 
troubled by continuous frame roll 
which he could not adjust. He dis- 
covered, however, that when he 
switched on his water heater the 
frame locked in. He continued his 
viewing with the heater on. Later, 
the water reached its maximum tem- 
perature and the thermostat operated. 
The frame began to roll again. Our 
friend was not dismayed, he just ran 
the hot water tap until the thermo- 
stat closed and resumed his 
viewing uninterrupted save for 
an occasional dash to the bath- 
room to run some more hot 
water. 

“We have advised him to 
re-label his hot water tap 
‘Frame Hold’.” 

I can, however, add to this 
bathwater story another one 
which occurred long before the 
days of TV and which I re- 
lated in W.W. for November 
18th 1932. In this case the 
trouble was cured when I was 
able to persuade a lady not to 
take a bath in the peak hours 
of broadcasting as whenever 
she did so she caused distor- 
tion and loss of volume to 
neighbouring sets. 

That particular district was 
situated at the end of a rather 
long feeder and as the supply. 
voltage was only 105, any 
heavy overloading of the mains 
caused sufficient loss of volts 
to bring the h.t. and Lt. supply 
of sets below distortion point. The 
lady was using an electric geyser, a 
type of bathwater heater not often 
seen nowadays as its appetite for 
kilowatts is more than treble that of 
a modern thermal storage heater. 

Temporarily clearing a fault by 
means of shock excitation, as in the 
case mentioned by my correspondent 
in the I.T.A., is quite commonplace. 
I have always found it particularly 
effective in removing—for a time, at 
any rate—loudspeaker crackles 
caused by a dry-soldered joint some- 
where in the set. 

I recollect once making an 
elaborate sound analyser so that 
directly the crackles started to come 
from the loudspeaker they were 


filtered from the sound of the pro- 
gramme and used to actuate a 
Weston moving-coil relay. This 
operated a more robust relay which 
switched on a shock excitation cir- 
cuit. In this manner the crackles 
were used to suppress themselves, 

I was at the time thinking of 
patenting this method of A.C.C. 
(automatic crackle control) but I 
found that it wouldn’t work with 
certain types of modern music. The 
trouble was that the analyser had 
difficulty in differentiating between 
the crackles and some passages of 
the music. 


The Negatrons 


RECENTLY I was reading a thrill- 
ing account of the life of “ positro- 
nium ” which seems to consist of an 
electron and a positive electron (or 
positron) circling round each other 
like a couple of boxers. 

The term positive electron always 
irritates me as somehow it seems im- 
proper that our old friend the elec- 
tron could be associated with any- 
thing like a positive charge; to use 
the term positron does at least cover 
things up a bit and reduce the insult 
to the electron. 

I wonder if it is not high time for 
the term “negatron” to be used to 
describe the opposite of a positron. 
We could then reserve the honour- 
able title of electron as a generic term 
to cover the whole of the great and 
growing “tron” family. 

That reminds me that I am not at 
all sure that I know how many mem- 
bers of the “tron” family there are 
at the present moment. Whatever 
the number be now it will certainly 
be out of date by the time these 
words appear in print as “trons” 
have much in common with rabbits*. 


{*Not only in that branch of the family which 
comprises elementary particles, but also in the 
tribe of special valves. —Eb.] 


Stereophony 


THIS stereophonic listening business 
is a lot more complicated than I had 
supposed. In the June issue H. J. F. 
Crabbe mentions that if he moves 
his head when wearing ’phones, the 
whole orchestra and concert hall 
appear to move. When this sort of 
thing happens to me I usually take 
a couple of aspirins and lie down for 
an hour or so. 

The announcer, during the B.B.C.’s 
stereo experiment in May, said that 
the two loudspeakers and the listener 
should form an equilateral triangle 
having sides from six to twelve feet 
long. It is quite obvious, therefore, 
that our houses need to be specially 
designed so that all the ground-floor 
rooms can quickly be turned into one 
large listening room. It should not 
be a difficult job for an architect to 
arrange this, and I would suggest 
that interior walls be of Venetian- 
blind construction so that they could 
be pulled up by an electric motor. 
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3E. Cabinet safety switch double pole 15 amp. 
off as door opens, 8/6. 


1E. Rectifier 36 v. } amp. for energising relays etc., §/6- 


2E. Key Switch Muirhead 4 change up, 4 change down 
reference No. C-404-C, 12/6. 


Switches 


4E. Electrical brake disc type, for stopping lathes, coil 
winders etc. Operates om approximately 100MA. 


5E. Flexible spindle coupler/insulator for jin. spindles. 


8/6 complete. 


ohms, 6/-. 


6B. Instrument type slow motion drive with locking device, 


7E. Chrome plated instrument handles, §/- pair. 
8E. Bakelite connection strip 16 way, 3/6. 
9E. Indicator lamp for pane! mounting, 2/9. 


10E. Ganged wire wound pot value 25K ohms and 25K 


11E. Bakelite mount for 2in. plug-in meter 6/-, 


12E. Selenium Rectifier 500 v. + 
amp. half wave easily rebuilt into 
full wave or maltiple type—contain 
31-45 mm. dises, 10/- each. 


13E. 


charging rectifiers, 17/6. 


Selenium Rectifier 36 v. 


148. Tnst t sfi r 
Saad 230 v. secondaries: 6.3 at 

/4 amp. and 2 of 85 v. at 10 mA. 
8/6, plus 1/6 p. & p. 


16E. Parmeko Audio pm 
4000 ohms centre tapped primai 

100 okm secondary 17/6 plus 216 
carriage 


and insurance. 


17E. Dimmer or Regulator 


stad 

31 sections each approx. 30 ohms. In 
ventilated metal case, size approx. 
Tin. x eH ca with wall mounting 


brackets large 
15/- plus 2/6 post and insurance. 


control knob, 


15E. 
12/6. 


Instrument switch multi contact, 


18E. — Control Contactor 
rated for 30 amps. D.C. 


Double po! Z 
but eattabie for much higher current 


om AC. magnetic arch blowouts and 
asbestos arch shields, Coi] wound for 
220 v, D.O, but take turns off and it 
will be suitable for AC. or if you 
preter, work off A.C. with rectifier. 
y applications guch as remote 
ewitching of motors, banks of lamps, 
banks of heaters, etc., etc, 
gising soil can be operated off Thermo- 
stat, Toggle Switch, Push Button or 
our vacuum delay switch. Size over- 
all is 10in. x Sin. x 4}in. Original cost 
probably over £5, He price 27/6 each 
plus 3/6 carriage and insurance. 


Ener- | 


We wish to remind customers that with the new postage rates the mini- 
mum postage on a parcel is*now 1/6. Orders for lightweight items which 
total over £3 will be sent post free, otherwise sufficient must be included 
to cover postage. Also where a*postage and insurance figure is specifically 
mentioned then this must be included regardless, as these items have to 

sent separately. 
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Summer Sale 


i he 5 ovehond, a 
F. stage an 

Unused but may be “hyhy vole en -~ 
nee servicing— valves, power pac 
and tuning seale, Centains really fine 
coil pack which alone would cost twice 
what we are asking for the whole unit. 
Price with circuit weg 15/-, 
Carriage and insurance 7/6. 

4 b parvo —— Chassis. ee 


an 
valves but not ae , “but 
slightly soiled and ma: servicing 


fro data available), 29/6, lus insurance 
10 Valve Superhet. 14 metre ex 
Government "tn unused, complete 
with valves, easily converted for Band 
III, 39/6 carriage and packing 7/6. 
Isolation Transformer 150 watt, 
mains in, isolated mains out, makes 
servicing safe. 29/6. 

Filament Transformer. 6.3 volt 
3/4 amps., tapped primary, 
Transistor. Suitable A.F. or low 
RF. new tested, O.K. most circuits, 
Midget Output Transformer. Stan- 
dard pentode matching, 

Midget Output Transformer special 
for battery sets, pentode matching, 


14in. T.V. Cabinet by famous maker, 
cost over to make, new and perfect, 
15/-, carriage 4/6. 

Metal Rectifier, 250 v. 60-80 milli- 
amps, ideal for mains set or instrument 
or to replace that expensive valve, 4/6. 
Constructors’ Parcel, 5 valve super- 
het, chassis, 15 x 15 x 2 with three 
waveband glass scale, pulleys, drive 
wad etc., 9/6, plus post and insurance 


Toggle Switch, standard metal body 
type with round dolly, fixing ring and 

on/off indicating plate, 1/3 or 12/- doz. 
Weymouth Coil Pack, long, medium 

and two short, 19/6. 

Thin Paxolin Panels, size 8in. x 5in., 
/6 dozen. 

Midget LF. Coils. 465k/c. but with 
feed back winding for economy 

circuits, 6/6 pair. 

Mains Pt standard 230 v., 

input, 250-0-250 at 80 mA., 6.3 v. at 
5 mA., 6. 

Out of Season Bargain. Enough 
waterproof heating element to make an 
ge size blanket, normally sold at 

~ complete with illustrated 


50 Assorted Resistors, well mixed 
oad useful values 4 and 4 watt, 5/+ for 


Ditto but | watt, 6/6 for 50. 
«1 mfd. 350, small tubular metal cased 
condensers by Dubilier, 2/6 
ozen. 
Loudspeaker 8in. energised field, 9/6, 
carriage 3/6. 
Welding Transformer 12 v.-50 amp. 
continuous rating, intermittent rating 
for spot welding, exceeds 2,000 amps., 
/-, carriage and packing 5/-. 
Metal Rectifier equivalent of RM5 
250 mA. 250 v. 12/6. 
Cathode Ray Tube VCR5I7 7/6, 
carriage etc. 3/6. 
Thermal Delay Vacuum Relay 
with book of interesting circuits, 6/6. 
Connecting Wire P.V.C. coverin 
all colours, sale price 2/6 t. col 
or 5 coils different colours 10/- lot. 
6ft. unbreakable Mains Lead. 
Type ¢ d to electric razors, 
fine lead for test meters and any 
other devices where subject to con- 
tinuous bending. Twin figure eight 
construction, soft cream 
covered, Normally costs 2/- per yard, 
we offer three leads for 2/-. 
Auto Transformer. Totally enclosed, 
primary 200/250 v., secondary 110/120 
v. rated 200/250, 27/6, carr. & ins. 2/6. 
Screened Cable. Rubber covered 
flexible with metal brading, ideal for 
microphone or promqunene extension. 
| 4d. per yd., 30/- per 100 yde, 
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Cabinet with Chassis Bargain 


Short Wave Communications Receiver R.208 


uperhet - for 10/- Deposit and 14 weekly payments of 10/-, 
* 
agic eye. or Cash Price £6/19/6. 
and This is a super short-wave 
ywer pack receiver covering 5-30 metres 
eally fine (10-60 Mc/s). Uses 6 valves. 
ost twice Has R.F. stage, 2 LF. 
hole unit stages, B.F.O., etc. Muirhead 
3 instrument drive, two internal 
£2/15/ 
“~ power packs, mains and 
4 battery vibrator pack. Com- 
be Long j 7 plete with own P.M. speaker. 
te with j Provision for phones and 
sed but j . E H speaker muting. Complete 
pest We i exis : in metal transit Bp size Like all AVO meters it is a very fine instru- 
; bd ; ee approx. 24 x 18 x 12in.; weight | ment; it has a sensitivity of 10,000 ohms 
Insurance is a fine walnut veneered table receiver 70lb. Suitable A.C. mains per volt and 19 most useful ranges as 
cabinet complete. with metal chassis, three 100-250 and 6 volt battery. follows:—D.C. volts 0-1,000 (seven ranges). 
metre ox colour glass scale, back plate and scale In perfect condition, practically unused. A.C. volts 0-1,000 (five ranges). Dc 
| mounts, as illustrated but less knobs. Tested before despatch and guaranteed. Current 0-1 amp. (5 ranges), resistance 0-2 
compiete Offered at less than the price of the cabinet, Handbook free with each. Price megs. (2 ranges) (complete with test leads). 
for and namely 39/6 plus 5/- carriage and insurance. £6/19/6, carriage and insurance 15/-. Or 10/- Immediate delivery. Cash price £9/10/- 
cing 7/6. * : deposit plus 15/- carriage and ins. then 14 weekly or 10/- deposit and 19 weekly payments 
ge Medresco Hearing Aid mina ped geo <i. ea 
: ; 2 ‘ FREE .—All purchasers of the above 
t, makes i ag Famous Transmitter Virtually Given Away | FREE Gore nae te 
onal ealth, 
63 | completely over- The famous R1154N—unused Range Extender Scale and data which 
-2 volt hauled and in good a eer adds: capacity 0.1 m.r. in two ranges— 
6. working order with ut slightly soiled and no inductance 0-100 henrys, etc., etc. 
or low six months’ guaran- tested. Covers 200-500 Ke/s., Char in Switchboard 
} circuits, _ Only £2.15.0 8-5.5 me/s. and 5.5-10 ging 
lus 2/6 post anc 
= akan with me/s. Has unique “ click 
er. Stan- earphone ree new stop” mechanism (7 stops) 
- ial ee oa. roe and permits selected fre- 
ise be supplied as an y quency to be held, returned 
a — for 5/- per§ to, ete. Hartley oscillator, 
se 
1s maker, Instructions show power amplifier, keying and 
d perfect, ing how to convert to pocket radio available speech. Wonderful break- 
free if requeste Abita vil : ne 
alue meters, relays, 
80 milli- Now Two Models Turret Tuner switches. Complete with 
istrument Brand new stock, valves—real bargain at 29/6, 
ralve, 4/6. not surplus, with 
‘ coils for Band I ea nee 
ve super- and III, complete 
ith — with valves. 
ys, drive Model I.— , nme 
i LF. tput Off-red at about one twentieth of original 
insurance 33 oe mis. THIS MONTH’S SNIP cost. This is an ex Government switch 
Series hea- board 
etal body te Model peer e Ra | relays, one voltmeter, one main ammeter 
ring and Spe pare j Unit No. R3206 two secondary ammeters and three variable 
12/- doz. put 16-19 ' This is a double unit of unique construction resistors for .y more igen ag 
» medium me/s. Paral- being hinged at front and opening up into original cases. Price £2/15/- Carr. ! 
” lel heaters two sections for accessibility of components. 
‘ y with circuit It contains a wealth of components, only a Band ll Converter 
hin. x 5in., liagram, 79/6. few of which are:— 15 moulded international 
With knobs 3/6 extra, post and ins. 2/6. } octal valve holders; 3 carbon pot. meters; Suitable 
P } 1 LF, strip suitable T.V.; 2 glass diodes; Wales, Lon- 
but with Yours for 10/- down and 17 week- : 1 crystal diode; 1 P.O. relay; 2 12-way don, Mid- 
economy ly payments of 10/- or cash price ; plugs and sockets; 1 delay line; 1 11-position lands, 
} Yaxley switch; 1 P.O. jack; approx. 100 North, 
rd 230 v £8 10 0 resistors, wire wound, carbon and high Scotland, 
63 ” « . ; stability; approx. 50 silver mica and ceramic etc. All the 
2 ¥. at } condensers and a wealth of nuts, bolts, parts inclu- 
clips, screen wire, pot. locks, tag strips, ding 2 EF80 
Enough - j tag boards, knobs, valve top caps, etc. valves, coils, fine tuner, contrast control, 
> make an : —everything useful to the home constructor. condensers, and resistors. (Metal case 
I id Unused but a little soiled—absolute gift available as an extra). Price only 19/6, 
ly sold at at 12/6 (the nuts and screws it contains plus 2/6 post and insurance. Data free 
illustrated + would cost this), plus 3/6 carriage. with parts or available separately 1/6. 
ell mixed { ¥ $ Unused and Boxed Valves 


tt, 5/- for 


Super Sensitive (2,000 O.P.V.) Multimeter Kit 


American list, others in stock. 


The latest, most up-to-date Record Player 17 ranges including D.C. volts to 1,000 volts, A.C. to 1,000 volts, D.C. milli- Send us your enquiry or order 
made by the famous B.S.R. Company. amps to 500, ohms to 2 meg., capacity and inductance. All the essential c.oO.D. 
etal cased Using Hi-Fi Crystal Pick Up and fitted parts including metal case, selected resistors, wire for shunts, selected switches, 1A4 9- | 604 66 | ag 12- 
vilier, 2/6 with every modern device Definitely a calibrated scale and instructions, 32/6, plus 2/6 post and insurance. 1A6 9'- | 6C6 66 86 
record changer which will give years of 1A7 126 6CR 5/- 96 
trouble-free music Not surplus but the H 1C5 12/6 | 6D6 66 | 76 
field, 9/6, current model. Price £8/10/- or 10/- Tabby Equipment complete ip? @- | OF5 98 | 15 - 
deposit and 17 weekly payments of 10/-, 4 re ae 1FS 12'6 | 6F6 7/6 96 
50 amp. carriage and insurance 5/-. | i Demubnooustomest 1H5 or — 6 ae 
. — P or se e 1LDS G8 
ent rating Sub-Miniature Electrolytics lark, as fitted to | 37s 76 | 6HS 26 86 
amps., These are extremely small—for instance, Army vehicles for 1R5 7/6 | 635 5/- 10.- 
5/-. 1 mfd is only approx, din. long by a little night driving, ete. 185 76 | 6) 6- 96 
- of RMS over jin. diameter. Mainly developed for Complete — working 1T5 g- 7- 10/6 
transistor receivers, price 2/9 each. Special equipment come 245 126 | 9- 10/- 
quotes for quantities. The following values prises: 2 Infra Red 246 «126, 9- 36 
R517 7/6, available but additional types are being Radiators, adjust- 2a7 «12/6 0'6 10/- 
added almost weekly. 1 mfd. 18 v., 1} mfd. able eee 2x2 4/6 8/6 | 39 10/- 
6 v., 2.5 mfd. 6 v., 6 mfd. 6 v., 6 mfd. 12} v., powerpack for 6 or 3A4 q- Q/- | 41 96 
a . Relay 8 mfd. 6 v., 10 mfd. 6v. » 16 ‘mfd. 12 v., 2 12 volts, control 8A5 q- 9/- | 42 8i- 
cuits, 6/6. mfd. 6 v., 25 mfd: 25 v., 82 infd. 3v. units and inter- | 384 = /- 9-| 43 10 
covering on ae connection cables. 8V4 9- 9- 57 10/- 
1004 il } Original cost prob- 5Y3 Bi- | 8/- | 58 10/- 
t. col } ably around £100. BR4 96 9/- 71 9/68 
| 10/- lot Unused and in 5U4 8'- | 6i- | 75 12/6 
is Lead. perfect order— £10 5Z3 15/- | 8/6 | 78 8/6 
tric razors, _ 10/- carrie 5Z4 9'6 | 6i- | 84 8/6 
mes ye = insurance. 6A7 12/6 | 8/- | 89 12/- 
tt to con tinh _ one » ae 4 a 6/6 
cone i 6B4 > | l- | 1625 
gure, eight i. 6B8 es Q/- | Q/- | 954 19'¢ 
: .V. - - a a 
- per yard, 
ELECTRONIC PRECISION EQUIPMENT, LTD. 
y onciesel, Post orders are dealt with from Eastbourne, so for prompt attention ~~ 
j ins. 2/6 post your orders to 66 Grove Road, Eastbourne, marked Department 
ins. 2/6. 
d 42-46, Windmill Hill, 29, Stroud Green Rd., v4 London Road, 
, ideal fot Ruislip, Middx. "| ,65; Grove Road, |" Finsbury Park, N.4. Croydon. 
perrecse a Phone: RUISLIP a Taal Gav. tens day. Phone: ARChway 1049. Phone: RO 6558. 
es “i |Half day, Wednesda y. | Ys * | Half day, Thursday. Half day, Wednesday. 


_ P| nm ||| a (|) i‘ 000m TR TH | 
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Famous make, 
new and unused 


HI-Fl AMPLIFIER 


LISTED AT 13 GNS 


LASKY’S £7 7 O 
PRICE of e 
For mains 200/250 v. A.C. 
%* 4 valves: 2 EF86, 1 EL84 and EZ80. 
%* Overall Freq. Response 20 to 35,000 
c.p.s. Flat approx. +1dB. 
* Hum level better than 65dB below full 
input. 
%* Output 4 watts max. with choice of 
3 or 15 ohm imp. by means of switch. 
% Separate bass and treble controls and 
4-position input selector switch. 
CABINET AVAILABLE. 11# x 6} x 
a. deep, polished medium oak veneer. 
Price, if purchased with Amplifier, 30/-. 
Mn SS 
MULLARD 510 AMPLIFIER KIT 
WITH T.C.C. PRINTED CIRCUIT 
All specified components and your choice 
of transformers and chokes by Partridge, 
Haddon, W/B, Ellison or Gilson. 
COMPLETE KIT of parts and printe 


circuit as low as Book a 
Details on request. £9.9.0 post free. 


Printed Circuit Pa. ge yl 22/6. Also 
available built ready for use. Price ac- 
cording to pall nn Se used, 


LASKY’S 4-WATT PORTABLE 
GRAM. AMPLIFIER 


Will suit any crystal or magnetic pick-up. 
Uses $ valves: EL84 output, L63 and EZ80 


Post & 
Pkg. 5/-. 


rect. 
COMPLETE 
— fee. ae 3 valves and 79 /6 


Details and circuit diagram post free. 


LASKY’S PORTABLE GRAM. 
AMPLIFIER KIT 
2 watts. Size approx. 64in. x 3fin., max. 
height 5in. Uses 84 output and 6X4 
rectifier, double-wound t ormer, tone 
control, output transformer, etc. 


COMPLETE KIT, including valves, 
printed circuit, full instructions, 49 /6 
Carr, 2/6. 


SAVE POUNDS! 


WIRELESS WorLD 


The COMPLETE RE- 
CORDER (Deck, Amplifier 
and Speaker fitted into 
Case) supplied absolutely 
ready for use, = with 
a are Mike and 
1,200ft. of Tape, for onl 
39 Gns. Do not miss t 
sensational bargain! 


TODAY’S VALUE 
64 GNS 


ORDER BY POST 


TAPE RECORDING SCOOP! 
YOU CAN BUILD OR BUY THIS 
RECORDER DE LUXE FOR 


—ONLY — 6@ 


39 GNS 


Complete with 
Lustraphone Moving 
Coil Mike and 
1,200ft. of Tape. 


Carr. & Ins., 21/-. 


Jury, 1958 


IF YOU CANNOT CALL 


IN 


All the component parts of this recorder are available separately as below. 


COLLARO TAPE TRANSCRIPTOR, 


Mark III, 3-speed Tape Deck. $17.19.6 
Carr. & Pkg. 12/6. 


TAPE AMPLIFIER, complete with 6 
Mullard valves, EF86, ECC83 (2), EL84, 
EM81 and EZ8i rectifier. Separate 
bass and treble controls, 2 inputs and 2 
volume controls which can be mixed 
(also can be used separately for ampli- 


CASE as illustrated, solidy made of best 
quality laminated wood, superbly finished 
two-tone simulated lizard, with plastic 
fret, rubber feet, remoable lid. Overall 


size: 18} x 154 x 74in. 
Carr. & Pkg. 5/-. £4.9.6 
32/6 


SPEAKER, 10x 7in. elliptical. 
Carr. 2/6. 


fication), gram. p.u. oF microphone. Smaller 7 x 4in. Speaker 19/6, can be used. 
EM81 magic eye Fiavel indicator, aiso 
extension ls. jack and monitor jack. LUSTRAPHONE ** LUSTRETTE ”’ 
Price of the complete Amplifier built dynamic MIKE, complete with jack, 
and wired ready for use. especially matched — above 

Carr. & Pkg. 7/6. £1 6.1 9.6 Amplifier. Carr. 1 £3. 9. 6 
DECK AND AMPLIFIER, wired and MAGNETIC TAPE, famous make, 
connected. 1 gns P.V.C. base, 1,200ft. |= 

Carr. & Ins. 21/-. Carr 1/6. 
- 


LASKY’S 
P. 


FAMOUS WOLSEY 
BAND Ill CONVERTER 


LIST PRICE £9/19/6 


Post & 
Pkg. 3/6. 


£5.19.6 


RICE 


Available on Credit Sales terms: 25/- deposit 
and 5 monthly payments of 25/-. 


A Converter of the highest efficienc 


ri and 
TUNABLE OVER ALL 13 CHAN 

power supply for 200- aoe v. 
code R.F. amplifier 
Handsome 
Brand 
new in maker’s cartons. Limited quantity 


Incorporates own 
A.C. mains. 2 valves, casi 
PCC84 and PCF80, metal rectifier. 
ivory , Plastic case, 74 X 34 x 4}in. 


only. Send today! 


ACOS SUB MINIATURE 
CRYSTAL MICROPHONE 
INSERTS 
Type MIC.17. Size approx. #in. 
square, gin. thick. Brand new and 
boxed. LASKY’S PRICE 4/6 
EACH | 

Post 1/-. 


TPT TTI 


SOLON SOLDERING IRONS 
ALMOST HALF PRICE ! 


ee ee 


Ex-Govt. new and unused. 
230-250 v. A.C./D.C. List 27/6. 


LASKY’S PRICE 16/6 Post 1/6. 


Spare Bits, 1/- each. Spare Elements (state 


voltage), 5/9. 


Pencil bit, 65 w., 


TURRET TUNERS. All types in stock— 


etc., 
Describe your set for quotation. 


Cyldon, Brayhead, Telenge, Valradio, 


from 79/6. 


HI-FI SPECIALISTS ! 


Visit our Tottenham Court Road address for selective 
Demonstrations of the latest Hi-Fi Equipment. 


AMPLIFIERS. Quad, Rogers, Leak, R.C.A., 
Pamphonic, Dulci, W/B, Armstrong A10 Mk. II. 


SPEAKERS. Wharfedale, Goodmans, G.E.C., 
Lowther, Lorenz, Phillips. 


PICK-UPS. Collaro, Garrard, Connoisseur, Leak, 
B/J, Ortophone, Goldring. 


TRANSCRIPTION TURNTABLES, 
Garrard, Lenco, Connoisseur. 


TAPE RECORDERS. Grundig, 
Brenell, Truvox, Sound, Vortexion, 
Magnavox, Harting. 


CABINETS. Wide selection weenie the new 
G-Plan Contemporary Cabinets 


Collaro 


Elizabethan, 
Ferrograph, 


SPECIAL OFFER! MAGNETIC 
RECORDING TAPE 


FAMOUS MAKE. P.V.C. base on latest type 


plastic spools. Not surplus but brand uew, 
perfect and boxed. Satisfaction or money refunded, 


STANDARD Lasky 's Price 
1,200ft. on Zin. spool. List 35/- im ae 
850ft. on wees capemcenee spool. List 
28]. .. se. 16/6 
600ft. on Sin. spool, List 21/- 12/6 
300ft. on 4in. spool. List 10/6..... 7 
LONG PLAY 
1,200ft. on 5fin. Continental spool. List 
iin Cp eae 22/6 
850ft. on Sin. spool. List 28/-............ 16/6 
225ft. on Sin. spool. List 8/6............... 6/6 


Post: 1 spool, 1/6. Orders over 70/- post free. 
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best 
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5.6 
2/6 
used. 
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21). 


16/6 
12/6 
7/11 


List 5916 | 
16/6 | 
6/6 | 


post free. 


List 


Jury, 1958 


RADIO 


TRANSISTORS 


BF. P.N.P. Junction Type suitable for 
medium and low freq. oscillators freq. 
changers and I.F. amplifiers 91 
(1.5 to 8 Mc/s). / 
(Double spot—yellow and red.) 
AUDIO P.N.P. Junction Type suitable for 
high gain and low freq. amplifiers, and for 
output stages up to 250 
milliwatts. / 
(Double spot—yellow and green.) 
Post free. 


All types of MULLARD, B.T.H., BRIMAR 
and GOLTOP transistors in stock. 


Build it “ntaga | 


LASKY’S FULLY 


TRANSISTORISED 
PORTABLE FOR HOME 
CONSTRUCTION 
Note these Star features. 

* Printed Circuit. 6}in. x 2}in. 
* 200 milliwatts p.p. output. 


%* Uses 7 Transistors and 1 ger- 
manium diode. 


* Ferrite rod aerial. 
* Fully tunable. 


* 6 v. operation. 
sumption. 


* Choice of 7in. x 4in. elliptical or 
3tin. P.M. Speaker. 


* Choice of cabinet. 


Circuit diagram and ful] building 
instructions supplied. 
CAN BE BUILT FOR 
£9. 19. 6 Post & 
Pkg. 3/6 


Full data and building instructions 
available separately, 1/6 post free. 


Very low con- 


LASKY’S TRANSISTOR 
SUPERHET TUNER 
For construction on Printed Circuit. 
ize 3; x Shin. Uses 3 R.F. tran- 
sistors, 1 germanium diode. 3 L.F, 
transformers. Ferrite rod aerial. 
Operates from 6 v. battery and 1.5 


v. cell. £5.1 99 


Can be built for 
Post 3/6 
Full details on request. 


LASKY’S TRANSISTOR 
AMPLIFIER KIT 


200 milliwatts. Output impedance 5 ohms: 
Operates from 6 v. battery iature size: 
Siin. x 3}in. height can be under lin. 
COMPLETE KIT including 4 Transistors. 
PRINTED CIRCUIT full instructions. 


TELEVISION 


WIRELESS WORLD 


HI-FI 


SHR Re RR RESO TREES SSeS ESE EeREEE 


LASKY’S NEW 
MIDGET T.R.F. 


CAN BE BUILT 
FOR ONLY 99/6 
Post & Pkg. 5/- 


rectifier. 

sv. Med. an wave, 

'P. M. speaker, Plastic cabinet in 
astel green, pink, blue. 
ATA, instructions cir-§ 

scuit diagram, shopping list 1/6.5 

sAll a available sepa-* 

*rate 

*CABINET only, as illus., 14/-,% 
t and pkg. 


TELETRON ‘“‘ COMPANION ” 
3-TRANSISTOR POCKET RADIO. T.R.F. 
circuit covering med. and long waves, with 
balanced armature output. Ferrite aerial. 
Size: 44 x 3 x lin, fi 8 / 
CAN BE BUILT FOR ONLY if 
Full tnstructions and price list 6d. post free. 


LASKY’S F.M. TUNER 


PRINTED CIRCUIT VERSION OF 
G.E.C. 912 “F.M. PLUS TUNER 
FOR HOME CONSTRUCTION 


Uses 5 valves, 2 germanium diodes and 
brand new T.C.C. condensers. The PRINT- 
ED CIRCUIT ensures that the LF. and 
R.F. amptifiers are extremely stable at 
maximum gain and results are consistent 
on all tuners. 
- = — r pee 
(including valves 

Post Free. £7.19.6 
G.E.C. FM TUNER BOOK plus our full 
data and Shopping List, 2/6 post free. 
All parts available separately. 
ALIGNMENT SERVICE available. 
JASON F.M. TUNER 
Special Parcel —as data book, chassis 


front panel, dial, drive, tuning condenser. 
full sets of coils, LF.s, ratio /9 
detector, etc. Post 2/6. 


DATA BOOK with price list, Q/-. This 
tuner can be built for /15/-, post 3/6. 
Ako in stock JASON * INAUT”’ AM/FM 
TUNER and JASON Y’ switched 


Tuner. Data Books 2/- each post tree. 


ALL TYPES F.M. TUNERS 


DULCI, QUAD, LBAK, ROGERS, 
PAMPHONIC, etc., in stock. 


DULCI HI-Fl CHASSIS 
TUNERS AND AMPLIFIERS 


ELECTRONICS 


:| 26 


RECORDERS 


SPECIAL 
PURCHASE! 
PLESSEY 
P.M.SPEAKERS 


5in. round or 7 x 4in, 
elliptical. Brand new. 


LASKY'S 
PRICE 


14/6 Post 1/6 


MOVING COIL 

P.M. SPEAKERS 

him 17/6. 3in. and am, 1916, Sin. 16/6. 
wy 8i in. 29/6. 12in 


19/6. 1Dx Tin. Elliptical 32/6. 
TRUVOX “SENIOR” SPEAKER 
Barvene UNIT (Pressure Type) 
cap. 15 watts peak. 
1a cinema horn reproduces wa to 17 


List Parisi. LASKY’S 59/6 


Carr. 5/+. PRICE 
BBO OOD ™ 
MOVING COIL METERS 


SPECIAL OFFERS 
Brand new Grade I, 3° flush panel mounted, 
calibrated in deci 


ec) 
0-100 micro/A 0-200 0-500 
306 35/- 29/6 
Also, @Lm/A, 25/- 0-30 mA, 15/- 


2}° round projecting, 0-750 m/A, 15/- 
Pest, per Meter, 2/6. 


Oo i i 
HI-Fl ELECTROSTATIC 
SPEAKERS (‘‘ TWEETERS ”’) 
LSH518......9/11 
LPH65 (moving coil) 39/6. 


POCKET VOLT TEST METERS. Two 
ranges D.C. @-250 v. and 0-25 v. poor mang 
12/6, post free. 


with leads tm leather case. 


CHASSIS 
We have very large stocks 
A.M, chassis, 1, m, 8, from 7 Gns. 
AM/FM chassis...... from 14 Gns. 


:BUILD THIS 4 - VALVE 
S/HET PORTABLE 


FOR ONLY £7/7/- plus 3/6 
carr, and pkg., you can build 
sthis med. and long wave Portable 
tusing al] brand new components 
and valves, only batteries extra. 
Printed circuit, circuit diagrams 
and full instructions supplied, : 


oy diagram and full data 1/6! 
st free. 


oa ONLY 2£9/9/- pine 3/6 
carr. and pgk. you can build* 
this job as a mains and battery s 
Portable using our speciallys 
designed build-it-yourself Powers 
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COLLARO 
4-SPEED 
MIXER AUTO-CHANGERS 


Incorporating auto and manual control. 
Complete with Studio crystal p.u. and sap- 


phire stylus. BC.456. List £13/17/-. 
LASKY’S PRICE £7 1 
Post 3/6. Ld LJ 
Latest model RC.457 or ‘ Continental” 


£8/19/6. Post 3/6. 


rys- 
cartridge and styli. Auto- 


CASKY'S PRICE 6.19.6 


.S.R. 
4-speed Auto-Changer, type UA8, 
with crystal p.u. and ful-fi stylus, 


£6.19.6 Post 3/6. 


Collaro ** Junior *’ 4-spd. motor 
and p.u. with HGP59 car- 90/- 
tridge. / 
Post 2/6. 
Motor only 59/6, post 2/6. 
Pick-up only 29/6, post 2/6. 


B.S.R. TUS, oe — and 
latest B.S.R. 3/6 — 2» 92 /6 


Post 
Delivery from stock of the 
COLLARO 4-speed 
Transcription Vereasss 
4T200/PX 5 10/- 
Less pick-up £14/18/-. aid. 
PICK-UP a 
GARRARD MAGNETIC t/o, p.u. 
Cartridges. Type TOM/2, 30/- 
less than half price. 
ACOS turnover, complete with 1, 


and standard styli. List £2/1/7 
LASKY’S PRICE 18 = 
Post 1/- = 


20,000 VALVES IN STOCK 
Brand new surplus and imported 
valves, also full stocks of B.V.A. 


valves and C.R. Tubes. List post 


a a oe Full range in stock. Unit for 200-250 v. A.C. 5 | tree. 
H.P. TERMS AND CREDIT SALES AVAILABLE 
LASKY’S (HARROW ROAD) LTD. Open all day 
42 TOTTENHAM COURT | 370 HARROW ROAD, | Saturdsy. Early 
ROAD, W.1. PADDINGTON, W.9. |_| <losine Thursday 
Nearest Station Goodge Street (Oppentes Paddingto: 2 Hospital) (both addresses) 
MUSeum 2605, D 4075 and CUN 19 


"ALL MAIL 


ORDERS TO 


HARROW “ROAD PLEASE 
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WIRELESS WORLD 


JuLy, 1958 


3 


tert 
“fidelity” 


ITAPE RECORDERS 


| pesees INCORPORATE 
le Cheice of the latest COLLARO or TRUVOX 


Tape Decks. 

The model HF/TR2 “* fidelity ’’ AMPLIFIER. 
ROLA/CELESTION 1I0in.x6 P.M. Speaker. 
1,200ft. reel EMI Tape. 

ACOS Crystal Microphone. 


| STERN’S TAPE PRE-AMPLIFIER 


and ERASE UNIT 
Provides the “Link’’ between the 
HIGH-QUALITY AMPLIFIER 


Designed to meet the requiremente 
and TAPE DECK. of the enthusiasts for High Fidelity 
MODEL HF/TRIP...A completely reproduction. It is based on the very 
assembled Pre-Amplifier with own B@ successful design, completed by the 
Power Supply. Can be _ supplied F Mullard Technicians and only new high- 
correctly matched for use with Truvoz rade Components including 


or Collaro Decks, and incorporates 
Recording Level Indicator and Monitor- 
ing facilities. 

Please send 8.A.E. with any inquiry. 


j puice £4] 


10.0 


The “fidelity ” 
ao ns a separate small POWER SUPPLY UNIT 


oxy £12.10.0 


(plus 5/- carr 
and insurance) 
for 2/9 


(Plus 5/- carr. 


8 

MULLARD Valves are incorporated. 
THE ASSEMBLY MANUAL PRAC- 
TICAL por ye nee ye — 


WE Auso'su SUPPLY THE TH TRE ASSEMBLED AND READY FOR USE 


THIS POPULAR RECORDER! 


IS OFFERED INCORPORATING EITHER 
% The latest COLLARO TRANSCRIPTOR DECK | 


* The NEW TRUVOX MK. IV DECK 


@ You WON'T BUY better value. 
@ Trul 


** Hi-Fi ’» RECORDINGS are obtainable 
Il in and HEAR THEM, or send S.A.E. 
for ILLUSTRATED LEAFLET. 
PRICE INCORPORATING 
COLLARO DECK 
CREDIT SALE. Deposit £12/8/- and 9 monthly 
payments of £4/10/8. 

TERMS. on £24/15/- and 12 monthly 


payments of £2/5/11 
VOX DECK INCORPO. 


PRICE WITH TR 
£52.10.0 


RATING REV. COUNTER, i 


CREDIT SALE. Deposit £13/2/6 and 9 monthly | 
payments of £4/16/3. 

H.P. TERMS. Deposit £26/5/- and 12 monthly 
payments of £2/8/8. 

(Plus £1/10/- carriage and insurance, of which él 
is refunded on return of Packing Case.) 


A COMPLETE KIT OF PARTS TO BUILD 
TAPE AMPLIFIER Model HF/TR2 


and ins.) 


£49.10.01 


FOR £16 (Plus 6/- carr. & ins.). HP. TERMS: Deposit £8 and 9 monthly on Ges | 
a Oo E a of £1. CREDIT TERMS: Deposit £4 and 9 monthly payments of £1/9/4. | 3) oh 
BUILD YOUR OWN RECORDER — WE MAKE SPECIALLY REDUCED PRICES FOR COMBINED} |™*° 
ORDERS — and have the following in STOCK. 4 The COLLARO TRANSCRIPTOR DECK £22/-/-! |) THE 
® STAGE 
i % The TRUVOX Mk. IV Tape Deck £27/6/-. x The TRUVOX MK. IV DECK with Rev. Counter £30/9/-.8 | tot w: 
| *ALL PI 
| SPECIAL REDUCED PRICES - WE OFFER © ADD TAPE TO YOUR EXISTING AMPLIFIER ce 
(a) aes oka AMPLIFIER and UNIT, fully assembled, with the (a) The Model HF/TRIP TAPE PRE-AMPLIFIER together with the a) THE 
VOX MK IV TAPE DECK tor apepeake ST ee £38 10 0 poo ee errr £35 0 il 
1) ALTERS: ATIVELY Nine: dur tally assembled, with the #35 0 0 (b) ALTERNATIV ELY as in (a) above but Truvox Deck incorporating | 
TRUVOX TAPE DECK ineorporating PRECISION REV. Re ET SNE Conan ocninisececsscrcevtececess 00 THE N 
COUNTER ccccccccccecvcccccccceresscssceessrsssssessseces £4110 0 (c) The model HF/TRIP TAPE PRE-AMPLIFIER together with the 4540? 
; Cg pt the Ampiifer and oy ‘Kit oF genta £38 0 0 CO.LARO TRANSORIPTOR Tape Deck ..........ceeeeecee £31 10 0 10 
(c) The HF/TR2 AMPLIFIER and ly assem with the : 
M  QULTEED SRAMMOREMEOM, 505.505 c0si0scasscccssessesess £35 0 0 PLEASE INCLUDE 12/6 to cover cost of Carriage and Insurance. We offer | 
ALTERNATIVELY the Amplifier and P/Unit as a KIT OF PARTS £3110 0 HIRE PURCHASE and CREDIT SALE TERMS are available on all equipment (exclud- lar and \ 
Plus 12/6 Carr. and Insurance. ing Kits of Parts, Send 8.A.K, for details. cessful des 
NOT =... The CoMaro Transcriptor is in short supply and there may be a delay in | PLET 
} 70 COMPLETE THE RECORDER... WE OFFER sivas.’ je'vu hover toot oe Aa 
The Deck ewitches of the Transcriptor have to be “ wired-up.” We will complete this SPECI 
The Portable Carrying Case . . . Acos wiring, for use with either the HF/TR2 or the HF/TR1P, for an extra charge of £1 FICATIO 
Crystal Mike ... Rolo 10° x 6” P.M. ALL (plus 7/6 a ae Se but incor 
SPEAKER |. 1.200%. Puastie Tape = FOR @8.90.0 CLs ins) STERN'S | SPECIAL CASH ONLY OFFER fT | st: 
ob TTT Pare a This very attractive PORT- a tae 
RECORD PLAYERS “ fidelity’? F.M. TUNING UNIT | 4212 LIFIER CASE general 
aoe with a good quality out, HIG 
RAM AMPLIFIE! and a QUALIT 
THE VERY LATEST MODELS Ter. ath matched P.M. SPEAKER, KEPROD 
w orporating iN 
ARE IN STOCK the latest Mullard ONLY £8.7.6 pod 
Permeability Tuned (plus 7/6 carr. & is shown | 
bit. Tice assemb- 4 . 
MANY AT REDUCED PRICES ! 1!!! Unit: Price amemp- tha), “The Apt a 
TRANSCRIPTION UNITS—AUTOCHANGERS | SuPPly. TE pay 
i e : 
SINGLE RECORD PLAYERS £14.10.0 3 modem BVA {tbe best 
Send S.A.E. for ILLUSTRATED STOCK LIST big Sib: ddaue- sau tan, pene oo aes —— 
TERMS: (a) H.P. Deposit TREBLE CON- ally recog 
£7/5/- and 9 monthly payments of 18/4. TROLS. The Por- today and 
A FEW CASH BARGAINS (b) Credit Deposit £3/12/6 and 9 monthly payments of | table Case will also accommodate widest fre 
£1/6/7. Provides “ Hi-Fi” reproduction with any make | almost any make of Autochanger and is attractively | MAINS 17 
@ The latest BSR. of Amplifier and many Radio 1 ( phoreng It incorporates: | finished in Grey colour Rexine=WE ALSO SUPPLY | iallable | 
Monarch 4-speed mixer @ The latest Valve line-up—ECO85, 2 type EF85. EF91 SEPARATELY:— 350 volte 
Autochanger — entirely and EM80. @ A “ Magic Eye” Indicator, @ Power | (a) The 2-Stage (plus Rectifier) Sa £4 2 6 | 83 volte 2 
complete with crystal consumption is 1.7 amps. at 6.3 volts and 25 m/s at 250 volts (b) The PORTABLE CARRYING ©. sees £3 17 6 | Price COM 
pick-up £7 19 6 (c) 6}in. P.M. ats 18 9 (PARMI 
sation ne STERN’S —— COMBINED A.M. and F.M. (Carriage and insuranee 4j- extra.) Aternativ: 
@ The latest Collaro UNING UNIT WE ALSO SUPPLY SEPARATELY— BLED 
4-speed Mixer Auto- Thi (a) The 2-Stage (plus Rectifier) £4 2 6 Credit Sal 
is is PEM. to the Stern’s F.M. Tuner illustrated | (b) The PORTABLE CARRYING CASE ..... £317 6 - 
changer —complete = | above, but in addition incorporates the MEDIUM WAVE- | (c) P.M SPEAKER ...............-..... - ig g | ‘ail. 
= the Studio / BAND and thereby also provides a selection of foreign (Carriage and insurance 4/- extra.) ae, 
Pix-upied of 9.6 : stations, PRICE £49.49 0) (Plus 7/6 carr. We also have a smaller PORTABLE CASE Ideal for Record} iM oouti 
Aiea: avatinSi with S] ew and ins.). Players. PRICE ONLY £3/3/- (plus carriage and ins) 
the low gain Studio % TERMS:—(a) H.P, Deposit £9/9/- and 10 monthly pay- : —— 
" pick-up for ments of £1/1/-; (b) Credit Deposit £4/15/- and 9 monthly Open Monday to Friday 9 a.m.—6 p.m. Plea 
£8/15/-. payments of £1/14/7. Send 8.A.E. if further data required Saturdays 9 a.m.—I p.m. 
@ The latest Collaro 4-speed Single Record £6. 19. 6 HOME CONSTRUCTORS aie You can build | 09. 
Player complete with Studio “ 0” Pick-up , Sax 1G UNIT FOR 
@ The Collaro Junior 4-speed Single Record £4. 10. 0 (a) The” Sdelity © ¥.M. TUNING UI - £1 0.0. 0 LO ' 
p An complete with separate Pick-up .. “ » j INING IT 
(This high output crystal pick-up is available separately (b) The “fidelity” AM/FM TUNING UNIT for £4 3.10.0 
for £1/12/6.) The COMPLETE ASSEMBLY DIAGRAMS and IN- RADIO L ? D | 
(Carriage and insurance on above units 5/- extra.) STRUCTIONS CAN BE OBTAINED FOR 1/6 each. e 
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NEW LOOK HOME CONSTRUCTOR PRE-AMPLIFIERS 


COMPLETE KITS OF PARTS FOR THE “HI-FI” ENTHUSIAST 
Designed by MULLARD—Presented by US strictly to their specification 


ITHER 


R DECK | 
| 


tainable l 


d S.A.E. 


).10.01 


Jury, 1958 


THE VERY POPULAR MULLARD 
“5-10” MAIN AMPLIFIER 


Undoubt- 
) monthly edly the 
mostsuccess 
. monthly ful ampli- 
fier yet 
- 3 
anol designed 
2.10.0 i 
conjunction 
a l with the 
| monthly | new Mullard 
Pre-Amplifier, an undistorted 
which él ower output of up to 
\0 watts is obtainei. Thoroughly recommended to the 
Hi-Fi” enthusiast who contemplates a very high quality 
home installation. In addition the versatility of the equip- 
VILD ment makes it quite suitable for use in small halls, etc. We 
7 TR2 apply complete to MULLARD'S SPECIFICATION 
| with specified valves and components and including the 
UNIT atest PARMEKO Ultra linear Output transformer and 
the Parmeko mains transformer which has power available 
o drive Radio Tuning Unit. 
Price for COMPLETE KIT OF PARTS...... £1 0.0.0 
op et fl we supply ASSEMBLED 
Seabee eeereet £11.10.0 
Carriage of insurance 5/- extra). 


FOR USE 
——- 


BINED 
_ £22/)-/- 


We also offer this 5-10” incorporating the latest 
PARTRIDGE ULTRA-LINEAR OUTPUT TRANSFORMER 
for £1/6/- extra. 


WIRELESS WORLD 


MULLARD DESIGNS 


FOR THE 


MULLARD’S NEW 2-STAGE 
PRE-AMPLIFIER-TONE CONTROL UNIT 


A completely new design 
employing two EF86 valves, and in particular designed 
to operate with the Mullard range of Power Amplifiers, 
but also perfectly suitable for other makes. 

Briefly it incorporates:— 


@ Equalisation for the latest R.I.A.A. characteristics. 
@ Input for variable reluctance. Magnetic Pick-ups 
@ Input for Crystal Pick-ups. 

@ Input for Tape replay. 


(a) Direct from High Impedance Tape Head. 

(b) From a Tape Amplifier or Pre-Amplifier. 

Sensitive Microphone Channel. 

Wide range BASS and TREBLE cae 
Attractive Perspex front control pane! 

Our Kit is strictly to MULLARD'S SPECIFICATION. 
Price, COMPLETE KIT OF PARTS 
Alternatively we supply ASSEMBLED and Ve 
TESTED 
(Carriage and Insurance 5/- ex 


Valves are supplied with these kits—we DO NOT 


use “ Surplus or Cheap " 


Only NEW HIGH GRADE Components and Mullard 
components. 


SPECIAL PRICE 
REDUCTIONS—WE OFFER 


a) THE COMPLETE KIT of PARTS to build both the 

“33” MAIN AMPLIFIER and the 2-stage PRE-AMPLI- 

FIER-CONTROL UNIT 10 0 
. * 


KIT or PARTS to build both the 


b) THE COMPLETE 


Please enclose S.A.E. if ILLUSTRATED and DESCRIPTIV 
LEAFLETS are required . . . alternatively the COMPLETE 
ASSEMBLY ‘MANUALS containing. component Price Lists 
and practical D at 1/6 each. 


£15.0.0 


DEPOSIT £3/15/- and 9 monthly 


both ASSEMBLED and TESTED.......... 


CREDIT TERMS: 
payments of £1 
H.P. TERMS: DEP. £7 10/- & 9 monthly payments of 19/-. 


eon URE AMPLIFIER-CON. (b) THE “5-10” and the 2-STAGE PRE-AMPLIFIER 
STAGE PRE-AMPLIFIER-CON- : anc 
£30/9)-. | TpOL UNIT 2 _— o era £15.15.0 vou ASSEMBLED and TESTED ........ 
‘ALL PRICES UOTED FOR THE “5-10” ARE = . 
LIFIER! SUBJECT TO eit): EXTRA IF THE PARTRIDGE CREDIT TERMS: DEPOSIT £4/15/- and 9 monthly 
TRANSF. IS REQUIRED. payments of 4/ 
| a) THE “3-3” and the 2-STAGE PRE-AMPLIFIER H.P. TERMS: DEP. £9) 9/- & 12 monthly payments of 17/6. 
£35 0 0 When ordering please include an extra 7/6 to cover the cost of carriage and insurance 
oe 0 ol |THE NEW COMPLETE MULLARD HOME CONSTRUCTORS 
831 10 of | "5-10" AMPLIFIER 
BUILDYOUR OWN“Hi-Fi”’ 


ent (exclud- 
ea delay in 


omplete this 
arge of £1 


is attractively 
SO SUPPLY 


lr and very suc- 
essful design COM- 
PLET 


| We offer this popu- 


FICATION 
but incorp- 
oratingsome 
mprove- 
ments in the 


Qu ALITY 
REPRODUCTION up to a maximum of 10 watts output. 
The CONTROL UNIT is separate and completely en- 
cosed; it is normally fitted to the Main Amplifier Chassis 
« shown in the illustration but, if it is desired to use the 
mit remote from the Main Chassis, it can be quite easily 
detached and used up to 2 yards distance. We incorporate 
SPECIFIED COMPONENTS and NEW MULLARD 
VALVES. We also give the purchaser the choice of two 
ithe best ULTRA-LINEAR OUTPUT TRANSFORMERS 
made—first the latest by PARMEKO LTD., and also 
the latest by PARTRIDGE ( £1/6/- extra) which is gener- 
| ally recognised as the best U/L Output Transformer made 
} today and ensures maximum undistorted output and the 
widest frequency range. We also supply the PARMEKO 
MAINS TRANSFORMER. and this has extra power 
available to supply a Radio Tuning Unit amounting to 
%0 volts at m/a and a separate heater winding giving 
6 | 63 volte 2 amps. 
6 | Price COMPLETE KIT OF PARTS 
4 (PARMEKO TRANSFORMER) £11.10.0 


Alternatively we supply ASSEM- 
6 | BLED and TESTED.......... £13.10.0 

ER £4 4 8 | Credit Sale: Dep. £3/7/6 and 9 monthly payments of 
-» £8 139 | M411 HLP. Terms: Dep. 26/15/- and 8 monthly 
) fayments of 19/3. 

Send 8.A.E. for ILLUSTRATED LEAFLET or 1/6 for 
——- tte COMPLETE ASSEMBLY MANUAL 
—6 p.m. Please enclose 8.A.E. with all enquiries 
n. 


Dp 


9-119 FLEET ST. 
LONDON €E.C.4 


Phone: FLEet Street 5812-3-4. 


XUM 


LOUDSPEAKER SYSTEM 
WITH W-B’s WELL-KNOWN 
RANGE OF READY-TO- 
ASSEMBLE CABINETS. ALL 
ARE BEAUTIFULLY MADE 
AND FINISHED AND VERY 
EASILY ASSEMBLED. ONLY 
A SCREWDRIVER IS RE- 
QUIRED, THEY ARE 
PACKED FLAT IN CARTONS 
AND COMPLETE WITH 
SCREWS. 
Send 8.A.E. for Illustrated 
leaflet-—it contains a selection 
of 10 poe a 
—— to ac Lift 


ning 
Record Player, etc. Prices from eon THE W. B. 


STENTORIAN = “Hi-Fi” P.M. Speakers are also in Stock. 


A Selection of RADIOGRAM CHASSIS 
enabling “MODERNISATION ”’ of that 
OLD 
RADIOGRAM 
ALL ARE THE 


LATEST AM/FM 
DESIGN 


@ The Dulci Mode! 


date A 


/17/- 

e The Dulci Model 

Hi 2£24/6/6. 
@ The Dulci Model H4/PP £29/3/10. 
@ The ARMSTRONG PB.409 £29/ 
@ The ARMSTRONG AF105 £37. 
We also have the latest FM or combined AM/FM RADIO 
TUNING UNITS. 
@ THE Dulci FM Tuner 


incorporating Power Supply 


£17/10/3. 

@ The Dulci AM/FM Tuning Unit having own Power 
Supply incorporated £20/17/-. 

@ The TSL FM 
£18/18/-. 

The Above are just a few examples—we have others— 

Send 8.A.E. for full data on any chassis. 

Credit Sale and H.P. Terms are available. 


Tuner incorporating Power Supply 
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AMPLIFIERS 


Based entirely 
on the present very 
popular *‘ ** model and designed ’ 
to operate in conjunction with the new 2-stage PRE- AMPLI- 
FILER (shown here) thus Providing all the facilities associated 
with the more expensive “Hi-Fi” equipment. We 
recommend it as the IDEAL SMAL' L HOME INSTALLA- 
LON where very high quality is deejred at the lower volume 
level (up to 3 watts). 
We supply completely to MULLARD’S SPECIFICATION 
INCLUDING the latest PARMEKO Output Transformer 
specified Valves and =< gee nts. Has Power available to 
drive a Radio Tuning Un 


a for CO. MPLETE. KIT of £7 0 0 


Alternative’ 
and TEST 
(Carriage 


ly 
RRR ES ies See 


and Insurance 5/- extra.) 


THE NEW 
COMPLETE 
MULLARD 
63.3" 


mH 
HIGH ALITY 3 
WATT AMPLIFIER ROVIDINA 
EXCELLENT REPRODUCTION AND HAVING AN 
ATTRACTIVE ENGRAVED PERSPEX FRONT 
a ETE KIT 0 
Price for COMPL’ F PARTS.... 
(plus 6/6 carriage and insurance.) £7.10.0 
Alternatively supplied ASSEMBLED 
and FULLY TESTED............c00¢ £8.1 9.6 
(plus 6/6 carriage and insurance.) 
The complete specification is avaijable for 1/6. 
Developed from the very popular 3-valve 3-watt Amplifier 
designed in the Mullard Laboratories. Our kit is complete 
to the Mullard specification, including supply of specified 
components, valves and PARMEKO OUTPUT TRANS- 
FORMER. We also include switched inputs for 78 and 
L.P. records plus a Radio position. Extra power to drive 
a Radio Tuning Unit is also available. 
A COMPLETE KIT 
OF PARTS, 
STERN’S 
8-10 WATT 
AMPLIFIER 
Has power sup” 
available 


PLETE KIT 
OF PARTS 
(plus 5/- 


ees eins) 27.10.90 


WE ALSO OFFER IT ASSEMBLED 
and READY FOR USE for 0 0 
(plus 5/- carr, & ins.). . t) 
This amplifier has proved one of the most popular models 
yet offered to the HOME CONSTRUCTOR. It provides 
really excellent reproduction up to 8 watts, employing 
6V6’s in push-pull and incorporating gagative feedback. 
Provides for the use of both 3-and 15 ohm Speakers. The 
complete SPECIFICATIONS and BUILDING INSTRUC- 
TIONS ARE AVAILABLE for 1/6. 


“FRUSTRATED oS 
EXPORT 


ORDER” 
The Cossor Model 
527/X4 Valve ‘‘All- 
seal _—* 


onteret 26. ‘45. 0 


Plus 5/- carr. & ins. 


Consists of a 4 valve Superhet Receiver covering Medium 
Waveband 197-575 metres, and two Shart Wavebands 
13.6 to 186 metres. The new low consumption valves 
are incorporated and the whole is accommodated in an 
attractive robustly made case. Battery required is 90 
volts and 1.4 volts (price 19/6) and is external to case. 


WIRELESS WORLD 


Upengom or 


[exe 


JuLy, 1958 


= (RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


pat “334 LISLE STREET, LONDON, W.C2 


CR.100 SPARES KITS 


Complete set of new valves 2 X66, 2 USO, 
2 DH63, 2 KT63, 6 KTW6I. Also set of 
resistors, condensers, pots, toggle switch and 
output transformer. Supplied new and boxed 
59/6 each. P/P. 4/6. 


CRYSTAL MICROPHONE INSERTS. Only 
4/6 each. P/P. 6d. 


300FT. COPPER AERIAL WIRE, 3/6 reel. 
P/P. I/-. 


HEAVY DUTY SLIDERS. | ohm [2 amp, 6/6, 
P/P. I/-. 


AVO BATTERY ELIMINATOR POWER 
PACKS. Operation 200/250 volts A.C. 
Output 1.4 volts at 300 ma. and 67 volts 
at 10 ma. Stabilised by VS70, whole unit 
fully fused. Size 8§ x 5 xX 341n_ Iaeal for 
personal battery sets, etc., supplied brand 
new in maker’s cartons, 39/6 each. P/P. 2/6. 


AR.88 WAVECHANGE SWITCHES. Brand 
new, 17/6. P/P. 2/6. 


P/O TELEPHONE HANDSETS. Std. type. 
Brand new, 12/6, P/P. 1/3. 


R.1155 ““N” TYPE SLOW MOTION 
DRIVES, Brand new, 12/6. P/P. |/-. 


METER BARGAINS. 


50 Microamp. D.C. M/C, flush aq., Gin. ........ 119/ 
50 Microamp. D.C, M/C, flush rd. 2jin......... 59) 
50 Microamp. D.C. M/C proj. rd. 2jin. ........ 49 
100 Microamp. D.C. M/C, flush rd. 2}in. ...... 42) 


500 Microamp. D.C. MIC, flush rd., 2in. ...... / 
500/0/500 Microamp. rar MIC, pro}. rd. 2jin.. 19, 
illi . 2¢in. 


15 Volt D.C M/C, flush rd. lhim. ..........2.- 
15 Volt A.C, M/I, flush rd. 2}in. . eave 
25 Volt D.C. M/C, proj. rd. 2in. .... 
120 Volt D.C. M/C, flush rd. 3}in. 


300 Volt A.C. M/I, flush rd. 2¢in. .. we. 25ie 
300 Volt A.C. M/C, rectifier, flush rd. 2jin.,.... Q25/- 
500 Volt A.C. M/I, flush rd., him .......... 25/- 


ALL BRAND NEW AND TESTED. 


ROTARY TRANSFORMERS. American type. 
2 models, either 6 or 12 volt D.C. input. Output 
250 volts 80 ma. 22/6 each. P/P. 3/6. 


MUIRHEAD PRECISION STUD 
) starch 24 positions, 4 banks. Heavy 
duty contac New, boxed, 17/6 each. 
P/P. 1/6. Ditto 2 banks, 10/6. P/P. I/-. 


2 VOLT 3 A.H. ACCUMULATORS. Exide, 
unfilled, 2/- each. P/P. I/-. 12 for 21/-. P/P. 4/6. 


AMERICAN GEARED MOTORS. 
American 24 volt D.C. motor with built-in 
precision gearbox giving twin outputs 20 
r.p.m. and 6 r.p.m. Will also operate on 
12 v. giving reduced outputs. Size 7 x Iiin. 
Shaft dia. tin. Supplied brand new only. 
P/P. 3/-. 

each. 


MARCONI TF-I144G STANDARD SIGNAL 
GENERATORS. 85 ke/s. to 25 mc/s. Recon- 
ditioned as new, with test certificate. £65 each, 
Carriage él. 


MARCONI —. GENERATORS 
SPECIAL OFFER 
Frequency coverage 10 to 18 me/s. 33 to 58 
me/s. and 150 to 300 mc/s. Operation 200/250 
volt A.C. Supplied in good working order, 
only £12/10/- each. P/P. £1. 


TRANSFORMERS 


PARMEKO TABLE 
TOP TRANS- 
ig Lng 


230 es. 
Output 620/550/375] 
0/375/550/620 volts 
250 ma. Also 2- 
vole 3 amp. windings. 
Size: 63 x 64 x 
5tin. Brand new 
nv 45/- each. P/P. 


“Cc” CORE TRANSFORMERS 
Special offer, all brand new and boxed. 
All types have 230 voles 50 cycle input. Type I. 
510/0/510 v. 300 ma., 375/0/375 v. 100 pee 
6.3 v.9a,2 X 63v.2a,2 x 63 v. 

6.3 v. 1.52. é3¥. Sa., Sy. Die 82/6. Pip. 5. 
Type: = 450/0/450 v. 250 ma., 2x 63.5 ie 
3v.la,5v.4a., — P/P. * Type 3. 
450/0/450 v. 220 ma., 6.3 v. 6 a 3a 
5v.3a., 59/6. P/P. 4-.. yo | 4. 80/0/30 v 
400 ma., "25 v. | a., 21 v. 6.3 v. 
la. 5v. "42., 65/-. P/P. We. "vee 5. 386/0;360 
v. 200 ma., 360/0/360 v. 65 ma., 6.3 v., CT. 
5 a., 6.3 v. et, 2a.,63v.5a., 5 v. 4a., 5v. 
3 a., 65/—. P/P. 4/6. 


RCA ET.4336 PLATE TRANSFORMERS. 
Special release, brand new in original maker’s 
transit cases. Primary tapped 200 to 250 volts 
50 cycles. Secondary 2,000/0/2,000 volts 400 
ma., tapped 1,500/0/1,500 volts. Price £12/10/- 
each. P/P. £1. 


LEACH AERIAL CHANGEOVER 
RELAYS. !2 volt D.C., double pole, trans- 
mitter type. New boxed, 7/6 each. P/P. 9d. 


A.C. MAINS VOLTAGE REGULATOR 
TRANSFORMERS. Input 230 volts. 
Output variable from 185 to 250 volts at a 
max. rating of 24 amps. Ideal for laboratory 
use, etc., supplied as new. £15 each. P/P. 10/-. 


HEAVY DUTY MAINS ISOLATING 
TRANSFORMERS, Specifications: Primary 
230 volts 3 amps. Secondary 230 volts 3 
amps (service rating, OK 5 amps.). Ideal for 
laboratory or workshop use. Supplied 
brand new in original transit cases. £6/10/~ 
each. P/P. 10/-. 


ADVANCE CONSTANT VOLTAGE 
TRANSFORMERS. Input 190 to 260 volts. 
A.C. 50 cycles. Output constant at 230 volts. 
Max. rating 150 watts. Supplied brand new in 
originalcrates. £8/10/- each. P/P. 5/- 


AUTO TRANSFORMERS. 
Midget 105/115/120/210/230/240 v. 20 watt, 9/-. 
P/P. I/-. Small shrouded American, 110/230 v. 
50 watt, 12/6. P/P. 1/6. Service type, 110/230 v. 
100 watt, 15/6. P/P. 2/-. General purpose. 
110/230 v. 150 watt, 21/-. P/P. 2/6 Heavy 
Duty 110/230 v. 750 watt, 69/6. P/P. 5/-. 


HEAVY DUTY L.T. TRANSFORMERS. 

Type !. Primary tapped 110/200/250 volts. 

Secondary 55 volts tapped 50 volts 10 amps. 

Brand new, 72/6 each. P/P. 4/6. Type 2, 

Primary 200/250 volts. Secondary tapped 

, 6, 9, 12, 24 or 36 voles 5 amps., 35/- each. 
4/6. 


FERRANTI POTTED FILAMENT 
TRANSFORMERS. Hermetically sealed, 
ceramic terminations. All new and boxed. 
Type 1,200/250 v. input. Output 6.3 v. CT. 


Ee « Be tapped 4 v., 19/6 each. 

Type, 2 Input 200/250 v. Outputs 6.3 v. 

3.3 a. tapped 5 v. 6.3 v. CT. | a. tapped 

4v.63v. CT. 9a. 6.3 v. CT. .62a., 15/* each. 
P/P. 2/- each type. 


PARMEKO TRANSFORMERS. Input 
230 volts. Output 350/0/350 volts 150 ma. 
6.3 v. 4a. 5 v. 4a. Brand new, 32/6. P/P. 3/6. 
Also 350/310/0/310/350 volts 220 ma. 6.3 v. 
§a,2%63v.38,2% 63v. 12.,,S¥.34., 
potted, 49/6. P/P. 3/6. 


HOOVER H.T. Ila ROTARY TRANS- 
FORMER. Midget type. Input 12 v. D.C. 
Output 310 v. 30 ma. Brand New and Boxed. 
22/6 each. P/P. 2/-. 


AMERICAN SUPER LIGHTWEIGHT 
HEADPHONES. Res. 50 ohms. Fitted with 
rubber earmoulds to fit inside the ear, extremely 
good quality, ideal for communication receivers, 
etc. New and boxed. 15/- pair. P/P. I/-. 


EDDYSTONE MAINS POWER PACKS. 
Supplied brand new and unused. Mains 
input 200/250 volts. Output 175 volts 60 
ma. and 12 v. 2.5 a. Double choke and con- 
denser smoothed. 524 rectifier. Housed in 
grey metal case. Only 32/6 each. P/P. 3/6. 


BARGAIN GRAM. MOTORS. Garrard 
centre-drive motors complete with turntables 
200/250 volts A.C. Adjustable mechanically from 
Oto 45 r.p.m. Only 22/6 each. P/P. 3/-. 


6VOLT VIBRATOR POWER PACKS. 
Output 120 volts 30 ma. Fully smoothed, 
uses standard 4-pin Mallory vibrator. New 
and boxed. 12/6 each. P/P. 2/6. 


JOHNSON TX. CONDENSERS. 500 PF 
variables. Brand new, boxed, 15/6 each. P/P. 
I/-. New, boxed, Johnson variable inductances, 
22/6. P/P. 2/6 

POTTED “C”’ CORE CHOKES. Brand new 
Parmeko 20 Henry 90 ma. 10/6 each. P.P. 1/6. 


W.1191 WAVEMETERS. 
Portable precision battery operated fre 
quency check meters, coverage 100 kc/s. to 
= we Supplied complete with all valves. 

me/s. Xtal and calibration charts. 
e/19/6 each. P/P. 6/-. 


SMOOTHING CHOKE BARGAINS. 0H, 
60 ma., 4/6; 15H, 60 ma., 5/6; 8H, 100 ma., 8/6; 
9H, 100 ma., 7/6; 10H, 100 = 8/6; 5H, 200 mee 
5/6; 20H, 120 ma., 10/6; SOH, 120 ma., 15/6; 
swinging choke 3.6-4.2 H, 250 ma., 10/6 ; 3H, 
100 ma., 6/6; 20H, 50ma., 7/6; ~ 120 ma.,10/6; 
100H, 30 ma., 10/6. P/P. I/- to 2 


RCA OUTPUT TRANSFORMERS. 
Completely potted. Centre-tapped primary, 
8,000 ohms. Secondary tapped 3, 7.5, 15 or 
600 ohms. Separate feedback winding. 15 
watts rating. Suitable for 6L6, EL84, etc., 
unused, 27/6 each. P/P. 2/-. 


EX NAVY SOUND-POWERED TELE- 
PHONES. This type requires no batteries 
to operate and can be fitted in moments to 
give complete inter-communication between 
two points. Hand generator calling. Only 45/- 
each. P/P. 4/6. 


ALKALINE NIFE ACCUMULATORS 
‘ Banks of 10 
me cells givin 
12 volts 4 
A.H. Unused 
in wooden 
crates. 
ge each. 
P.P, 7/6. 


Size: 264” x 84” x 54”. 


asveaad 


Ju 
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% 
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COSSOR BEAM OSCILLOSCOPE 


TYPE 339 


Operation 110/200/250 volts A.C. 
120 watts. Time Base 10 posi- 
tions. 6 cps. to 250,000 cps. 
Amplifier 10 cps. to 2,000,000 
cps. Sensitivity, YI.¥2.3.1 v. 
D.C. 1.1 v. rms. X. 2.25 v. D.C. 
8 v. rms. 

Supplied in good working order, 
complete with handbook and 
circuit. £27/10/- each. P/P. £1. 


UNIVERSAL AVOMETER MODEL 


D.C. A.C D.C. A.C. 


VOLTS VOLTS Current Current 
1SOmyv. 7.5v. Sma, 75 ma. 
300 mv. I5v. 30ma. 150ma. 
1.5v. 75¥. 150ma. 750 ma. 
3v. 150 v. 300 ma. 1.5 amp. 
ISv. 300 v. 1.5amp. 7.5 amp. 
30 v. 600 v. 3amp. t5amp. 
150 v. 750 v. iSamp. Resist- 
300 v. 1,500v. 30amp. ance 
750 v. 1,0002 
1,500 v. 10,000Q 


Supplied reconditioned as new, with 
internal battery, instructions and 
~ £8/19/6 each. P/P. 4/-. 


NEIGHT 
itted with 
extremely 
receivers, 


PACKS. 


Mains 
voits 60 


AMERICAN MULTI-RANGE TESTMETERS 


1,000 ohms per volt, 400 
microamp basic movement. 


A.C. VOLTS D.C VOLTS 

2.5v 2.5 v. 

10 v. 10v. 

50 v. 50 v. 

250 v. 250 v. 

1,000 v. 1,000 v. 

5,000 v. 5,000 v. 

ip i CURRENT RESIST’CE. 
a. 500 ohms 

iOn ma. 100 K. ohms 

100 ma. I meg. ohms 

| amp. DECIBELS 

—l0 to +69 


ALL BRAND NEW. COMPLETE WITH INTERNAL BATTERY, 
TEST PRODS AND INSTRUCTIONS. €5/19/6 EACH. P/P. 3/-. 


G.E.C. SELECTEST 
TESTMETER 


MULTI-RANGE 


D.C. A.C. D.C. A.C. 
VOLTS VOLTS Current Current 
150 mv. 7.5 v. -5 ma. 75 ma. 

300 mv. I5v. 3 ma, 150 ma. 
Sv. 75 v. 15ma. 750 ma. 
3v. 150 v. 30 ma. 1.5 amp. 

IS v. 300 v. 150 ma. 7.5 amp. 
30 v. 600 v. 300 ma. 15 amp. 
150 v. 750 v. 1.5 amp. Resistance 
300 v. 1,500 v. 3 amp. 10k. ohms 
750 v. ISamp. 100k. ohms 
1,500 v. 30 amp. | meg. ohm 


Incorporates overload trip and special 
safety interlocking switches. Supplied in 
prea condition with leads, £9/19/6 each. 


ind con- 
oused in 
P/P. 3/6. 


Garrard 
turntables 
ically from 


PACKS. 
noothed, 
r. New 


500 PF 


EVERSHED AND VIGNOLES WEE-MEGGERS 
500 VOLTS 


Special release, brand new 
and unused, complete with 
leather carrying case, only 
£12/10/- each. P/P. 2/6. 
Also teahi sec Aah d da 
models, but perfect working 
order complete with leather 
case, £8/10/- each. P/P. 2/6. 


nach. PP. 


iductances, 


Brand new 
P.P. 1/6. 


ted fre 
) ke/s. to 
Il valves. 
n charts. i 


R.1155 COMMUNICATION RECEIVERS 
MODEL “N” 


Incorporating the trawler band, 
Frequency coverage: 200-250 kc/s., 
600-1,500 ke/s. 1.5-3 me/s. 3-7.5 mc/s. 
and 7.5-18 me/s. Supplied in perfect 
working order, aerial tested, with 
illustrated leaflet, £€12/19/6 each. 
P/P. 7/6. Standard models available 
but fitted with improved dial drive 
as above model, £8/19/6 each. Combined A.C. mains power packs and 
Output stage available. 85/- each. P/P. 3/6 


10 ma. * 10/6; 


MERS. 

| primary, 
7.5, 1S or 
ding. 15 
L84, etc., 


[D> TELE- 
1o batteries 
noments to 
n between 

Only 45/- 


WESTON MODEL 772 TESTMETER 


A.C.VOLTS D.C, .C. CUR- 
2.5 v. CURRENT RENT 

10v. 100 micro/a. 500 ma. 
50 v. I ma. | amp. 
250 v. 10 ma. Samp. 
1,000 v. 50 ma. RESIST. 
D.C. VOLTS 100ma. ANCE 

5v. ma. 100 ohms. 
10v. OUTPUT 1,000 ohms 
50v. METER 100K. ohms 
250 v. 10 MEG. ohms 
1,000 v. 


Supplied in perfect working order complete 
with rexine carrying case, internal batteries 
and instructions. £10/10/- each. P/P. 4/-. 


Small, compact, accurate instru- 
ment. Resistance measurements 
from 0 to 20 k. ohms, D.C. volts 
from 0 to 500 v. A.C. volts from 
0 to 500 v. D.C. current from 
0 to 500 ma. Supplied in perfect 
working order, complete with 
leather case and leads. £5/10/- 
each. P/P. 2/6. 


EVERSHED AND 
OHMMETERS 


Ranges 0 to 1,000 ohms and 
0 to 200k. ohms. Ideal for 
all continuity and polarity 
tests. Supplied brand new, 
boxed with all leads and in- 
structions, 59/6 each. P/P. 
2/-. 


PORTABLE PRECISION 
VOLTMETERS 


Brand new and boxed instruments 
by famous manufacturer. Housed in 
polished teak case. Moving iron 
movement reading A.C. or D.C. 
volts on 2 ranges. 0-160 v. and 0-320 v. 
8in. mirror scale. Accuracy within 
2%. Supplied at a fraction of original 
cost. Only £5/19/6 each. P/P. 3/6. 


— 
LATORS 
nks of 10 
ls givin 
volts 4 
H. Unused 
wooden 
crates. 
/10/- each. 
P, 7/6. 


XUM 


CELA 


fir] Bo 


= (RADIO) LIMITED 


Phone: GERRARD 8204/9155 
SMITHEX LESQUARE 


W.C.2 


: Cables 
34 LISLE STREET, LONDON, 


LOW VOLTAGE 
PRECISION RELAYS 


Specially developed by a 


famous manufacturer to 
meet the rigorous demands 
of Spec. DES1. 


Performance is unimpaired 
at 200 vibrations per sec. 
Actuates 2 pole changeover 
switched rate at 25A, 
from energizing potential 
of 24 volts, 5 watts. Change- 
over occurs at 16-17 volts and reverses change-over 
when voltage drops by one third of energizing value. 
Heavy-duty silver contact switch unit mounted on 
low-loss base. Unit protected by metal dust cover. 
Size 2#t x 1} x itin. —, Absolutely brand 
new in original packi 
7/6 


post free 


RECEIVERS 


R.1392 

95-150 Mc/s a : 
Metres). 

Valve EO... 
lst and 2nd RF. 
EF54, 1st Local 
Oscillator SP6l, 
2 Oscillator Mul- 
tipliers EF54, 3 
IF’s EF.39, AGC. 
6Q7, Output 6J5. 
Muting EA.50, 
Noise Limiter 
EA.50, BFO.6J7, Mixer 
EF. 54, Detector 6Q7. Nor- 
mally Crystal Controlled, but 

can be tuned over to 

150 ev Power supply required = 
80 mA. 3 volts at 4A, Standard Rack Mounting, 
19 X 10in. Complete with valves and circuit diagram. 
Air na £6.19.6. Carriage 10/-. 


240-250 volts at 


AR 

13 Valve 60 Mc/s. FM Receiver which can easily be 
converted to receive transmissions—many 
supplied by us to B.B.C, engineers for their personal 
use. Ist and 2nd RF, Mixer, Osc., Ist, 2nd and 3rd 
IF’s all 12SG7’s. Limiter and Detector 12H6. Ist 
AF 12SQ7. Output 12A6. A.F.C. 2 x 12SH7. Magic 
eye 12U5G. Utilizes Foster Seeley discriminator. 


Complete with circuit diagram and full conversion 
£6.0.0. Carriage 7/6 


instructions. 


RECEIVER UNIT 
EX.1143A 


Suitable for conver- 

sion to 2 Metres or 
To! FM trans- 

missions. 

Valve line-up: Four 

EF.50’s; One L32; 

Two EF.39’s; One 


EBC.33; One EA.50. 
Circuit diagram sup- 
plied with each unit. 
Complete with valves. 
£1.5.0. Carriage 3/6. 


AN/APNI TX/RX 
Frequency modulated by moving 
coil transducer — heart of famous 
Ww Wobbulator. _‘ Freq.: 
Receiver, 400-450 Mc/s. 
Transmitter 418-462 
c/s. Easily 
converted for 
radio control 
or cms. 
Complete with 
14 valves, 4- | 
12SH7,3-12SJ7, 
2-12H6, 2- 
2-9004 
1-VR150. 
Contains a host 
of first class 
components including 
resistors. 


Carriage 7/6 


and close tolerance 


relays 
Brand new, at less than breakdown price. 


WIRELESS WORLD 
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OPS BROTHERS LIMITED 


CHEAPEST EVER REMOTE ANTENNA INDICATOR 


INDICATOR 
Flush mounting, precision instrument 
type meter with 3in. dial calibrated 
360° in 2° steps. Black crackle finish. 
Size 3} square x 3} inches deep. 


Consists of an indicator and transmitter 
connected by simple wiring to make a really 
first class remote indication system. Ideal 
for Antenna orientation indication, and also 
for use as a wind direction indicator, or for 
any device where positive remote indication 
to within 1° is required. Can be related to 
magnetic or geographic North, or vertical 
inclination. Brand new, with instructions, 


£l ° 10.0 post free, 


TRANSMITTER 


Specially wound potentiometer 
seaied die-cast housing. Drilled } 
spindle facilitates connection to 
any rotating mechanism. Operates 
from any 6 v.-30 v. D.C. supply. 
Size: 2} square X 3in. long. 


in 
inch 


Tx POWER PACK AND 


MODULATOR BARGAIN 


Superb, heavy-duty, power unit and modu 
lator of ‘*‘36 Sender. Fully-screened 
chassis housed in handsome oak cabinet 
with slide-out front; size 244 x 16 x 15in. 
Weight 120 lb. Complete with built-in 
speech amplifier, push-pull 807 modulator 
(less trans) and s = ower supplies for 
V.F.O., Bias and ves: 3 X 4500, 
3x 6C5G, and 2 x 807. Input: 100/110y, 
and 200/250 v. 50 c/s at 350 watts. Out- 
puts: 200-0-200 v., 50 mA., 2 x 500-0-500 
v., 200 mA., 6.5 v. 8 A. (c.t.) and 3 x 4¥v, 
4A. Circuit diagram supplied. 


£6.0.0 Carriage 15/-. 


12 VOLT SOLENOID 


Powerful solenoid with lever mechan- 
ism giving a mechanical advantage of 
3}in. arm). 
Ideal for re- 
railways and 
Bargain offer. 


3 for 10’- 


approx. 4:1 (jin. travel = 
Consumption 350 mA, 
mote controls, model 
mechanical indicaiors. 


post paid 


ELECTRIC TIME SWITCH 


43-6 v. battery driven precision clock. 
negligible. 
between 15 minutes and 44 days. 
automatic ‘‘lighting-up” 
and many other uses. In plastic case. 


126 


Can be set to operate at any period 


of parked cars, etc., 


Current 


Ideal for 


post paid 


PENCIL SOLDERING IRONS 
Brand new SOLON 65 watt pencil bit soldering irons. 


angled bit 1/6 each. 


16/6 post free Interchangeabk 


SIGNAL GENERATOR AND WAVEMETER Ty~e W 1643 
In copper lined case. Freq.: Sig. Gen. 140-240 Mc/s. 
(tolerance 0.5 Mc/s.). Wavemeter 150-235 Mc/s. 
(tolerance 0.2 Mc/s.). Complete with valves 4 VRO1 
and 1 VR135, and 5 Mc/s. crystal. Requires 6.3v and 
120v power supply. £2.10.0. Carriage 10/-. 


Low-voltage, Halogen-Quenched, highly sensitive 
GEIGER-MUELLER TUBES— 55/- each 
Straight from production, individually tested, fully guaranteed 


Effective length 11.8 cm. Standard 
British 4-pin base. 

Background count 90/min 

Plateau: Minimum length 80 v. 
5% per 100 v. 

Working potential: 400-450 v. 

Current: .01 wA to 1 wA at 100 to 6,000 
¢/min. 


Slope 


Juus 


Response: Exceeds 30,000 c/m., 


Dead time: 104 sec. at 6,000 c/m 
Rise Time: 5 to 10u sec, at 6,000 
c/m. 

Temperature range—55°C to +60°C. | 

amma Efficiency 1%. Stainless | 
iron electrode. | 
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; The Walk-Around Shop 


OR 


transmitter 
ake a really 
em. Ideal 
n, and also 
ator, or for 
- indication 
: related to 
or vertical 
structions, 


TRIPLETT 1632 
Combined 
SIGNAL 
GENERATOR 


post free, 


| and CRYSTAL 
CALIBRATED 
FREQUENCY 
METER 


” 100 kc to 120 Mc 


and mode» | ON FUNDAMENTALS 

-%y cabinet | 

iP Sule | Special features 

pots tx | Six valves: 6J5, 6SA7, 6F7, 6F8, 80, VR.150. 

0 Voltage regulated supply for stability. 

790-050 | Buffer amplifier to avoid oscillator “ pulling.” 
Variable carrier level, valve metered. 

age 15/-. 


Separate variable high-level RF output set against 100uA meter. 
Variable output level (0-45 db attenuation) plus five step ladder 
attenuator (approx. 20/40/60/80 db) with each step in an 
| individually screened compartment. 
Audio Output, 4 v. at 400 c/s. 
Dummy aerial with 3 switched circuits on 5ft of co-ax. 
External modulation up to 5 Mc/s. 1.4 v. for 30%. 
| Provision to match new crystal or change marker frequency. 
| Two-speed, backlash-free tuning over directly calibrated scale. 
Copper plated chassis, heavy screening, mains filter. 
| Covers: IF’s, Med. Wave, HF and VHF (FM) frequencies, 
and all B.B.C. TV (ITV and 2 meters on 2nd harmonics). 


_ This exceptionally favourable purchase by Proops 
Brothers provides a rare chance to obtain a fine piece 
| of equipment for only 


— £13-10-0 

terchanges# Carriage paid. Complete with instruction book and leads, in 
——————= | attractive carrying case. In tip-top used condition. For 
nsitive | 105-125 v. 50-60 c/s. mains. Tested before despatch. 

ach 


= "“|PROOPS BROTHERS LIMITED 


i 6,000 | DEPT. W, 52 TOTTENHAM COURT ROAD, LONDON, W.I. 
Phone,: LANgham O14! Shop hours 9—6 Thurs. 9—! OPEN ALL DAY SATURDAY 
” a: Carriage prices quoted apply to England & Wales only. 


ROOM THERMOSTATS 
By a famous manufacturer. Voltage 0/250 v., maximum 
current 15A. Temperature control range 50°F to 
80°F, Contemporary design in cream hammer finish, 
complete with wall fixing plate and full installation 
instructions, Brand new. 15/-. Carr. 2/-. 
TRANSFORMERS 230-250 volts 50 c/s. 
Heater 6.3v, 1.5A, 6/6, plus 1/- carr. Miniature 
mains 230v at 40 mA and 6.3v at 1.5A, 12/6, plus 1/- 
carr. Charging 9v and 17v at 3A, 15/6, p p.p. Mains 
isolating 250v/220v or 250v/ 110-0-110v out OR 
double wound auto 250v in, 110v out, 5/-, carr. 1/6. 
Heavy duty mains changing (Admiralty Pattern), 
Primary screened from secondary. Totally enclosed 
in 7 xX 6 X 8in. black steel case—terminals inside lid. 
£1.0.0. p.p. 
OUTPUT TRANSFORMERS 
Plessey standard miniature output transformers. 
Ratio 45:1 and 55:1 4/6 p.p. Please state ratio 
required. 
FULL-WAVE CHARGING RECTIFIERS— 
24v 1.5A. 12/6, p.p. 
LOUDSPEAKERS 
Tannoy waterproof external 8 watt unit 7} ohm im- 
pedance. wy with matching transformer. Brand 
new, £1.0.0, plus 3/6 carr. 
HEADPHONES 
High resistance balanced armature £1.0.0. p.p. 
Low resistance balanced armature 8/6 p.p. 
MICROPHONES 
Acos crystal inserts, 4/6 post paid. American throat 
microphones type T.S.300, including socket, 3/- 
post paid. Aircrew type electro magnetic microphones 
with switch, 2/- post paid. Carbon type in black crackle 
case, 12/6 post paid. 
R.F. UNIT 
mag 200 Mc/s. With 3 956 valves. Size 8 x 3 x 4in. 
5/-. p.p. 
MINIATURE LF. STRIP—9.72 Mc/s. 
Complete and unused with circuit, less valves—2 EF92, 
3 EF 91, 1 EB 91, 12/- p.p. 
ee at TEST METER 

Ranges 0-1.5v, 0.3v; 0-60mA; 0-500 and 0-5000 ohms. 

read open scale. Simply extended to provide 

moor pocket - _— Size 2} x 3? ~ 
new 8/6. Carr. 
GYRO UNIT a INVERTER 
Can be used as 12 v. D.C. motor for models; ideal also 
for experimentation and gyro demonstration purposes. 
Inverter: 12v DC input, 3-phase 190 cycle output. 
Size 4 x 4 x 3in. Gyro unit: operates on 3-phase output 
from inverter. Peak speed 11,400 r.p.m. Caged. Pre- 
cision made equipment. 12/6 per pair. Carr. 3/-. 
DYNAMOTOR 
Brand new, boxed U.S. Dynamotor. 28 v. DC input, 
330 v. 170 mA output. Fully smoothed by screened 
choke/condenser filter unit in base. Dynamotor size 
3? x 6in. Black crackle finish 17/6 p.p. 
APNI1 TRANSDUCER 
The heart of the W.W. TV wobbulator (described on 
page 252 of June 1956 issue). Brand new, 7/6 post paid. 
RADIO ALTIMETER 
5 mA panel mounting with 3in. dia. 8in. circular scale. 
Basis for sensitive multimeter. Brand new, boxed, 
7/6, post paid. 
ANTENNA RELAY UNIT 
Contains 2}in. panel mounting 2 mA meter with 
separate thermocouple for measuring R.F. and change- 
over relay. In metal case 3} x 4} x 3}in. with ceramic 
stand-off terminals, 12/6, post paid. 
BOLT CROPPERS 
Qin. long, extremely pcg 2/6 post paid. Folding 
type 18in. long—will cut through jin. bolt or cable, 
7/6 post paid. 
CONNECTOR BLOCKS 
G.E.C. Standard 12 way ‘“‘ 
nectors, 3 for 6/6 post paid. 
POCKET MARCHING COMPASS 
In black plastic case with sighting reflector inside lid 
and automatic pointer lock. Luminous dial, pointer 
and sighting lines. Brand new, with instructions, 
12/6, carr. 1/-. 
TANK PERISCOPES 
American type—7/6 post paid. 
SIGNAL LAMPS 
24 v. Sealed Beam Units, 16/6 post paid. 
ASTRO COMPASSES 
Brand new in transit case, 23/- post paid. 
DRIFT SIGHT Mk. 4A 
13in. long X l}in. dia. In wooden case, 12/6 post paid. 
GROUND POSITION INDICATORS 
Contains 24 v. motor and follower motors, large quan- 
tity of gearing, etc., 35/-, post paid. 


< 3?in. Brand 


chocolate block” con- 
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PUSH-PULL SUPERHET 


THE NEW “TRANSISTOR-—8" 
COMBINED CAR-RADIO /PORTABLE 


in performance to any equivalent Commercial Transistor Set 


cabinet supplied. 


This Portable 8 Transistor Superhet is tunable for both Medium and Long Waves and is comparable 
Simplified construction enables this set to be built easily and quickly into an attractive lightweight 


TEN STAR FEATURES * 


layout 

8 Specially selected Transistors 

250 Milliwatts Output Push-Pull % Highly eonsittve 
Medium and Long Waves % Ideal car radio 


Point to Point wiring and practical 
Powered by 7} v. battery 


Internal Ferrite Rod Aerial 
7x4 Elliptical Speaker 
Drilled Plastic Chassis of 8} x 2}in. 


2 ee Oe oe 


Car Radio Conversion Components, 
8/- extra. 


parts sold separately. 
illustrations and instructions, and full shopping list. 


We can supply all these items including Cabinet for £11/10/-. All 
Send for circuit diagrams, assembly data, 


SPECIAL FEATURES 
7-selected Transistors 
Operates from 6 v. Bat- 


Practica! Layout 
Medium Waves 

Long Waves 10/6 
Attractive Plastic Case 


OO bot 
.~] 
FS 
2 


Size 5fin. x 3fin. x I+tin. 


MINI—-7 POCKET TRANSISTOR PORTABLE 
ULTRA SENSITIVE ! 

HIGHLY SELECTIVE! 
MAY BE BUILT FOR ONLY £9/19’6 


ECONOMICAL ! 
WELL RECOMMENDED! 


This superhet is superior in performance to most commer- 
cial transistor sets and costs less than half the price. 


All components as specified can be supplied at an 
inclusive price of 


sgi96 "4" | 


Send for free instruction booklet and prices. 


TRANSISTORS JUNCTION TYPE PNP 


(BRITISH MANUFACTURE) 


Miniature high impedance hearing aid with ear pip...........000« 12/6 
NEE SEs NIUE, Suits enapcantebininad isndessnossucheiachnecdsascapesenan . 3/6 
24ft. cord with moulded sub.-min. jack plug including socket 12/6 
Miniature low impedance hearing aid with cord, ex-Govt. 10/6 
Balanced Armature Phone 3/ 


RED SPOT 800 kc/s audio amplifier.................ses0008 7/6 each 
WHITE SPOT 2.5 Mc/s osc./mixer, IF amp. 15/- each 
XCIOI matched pairs for up to 300 Mw................ 60/— per pair 
I I, oo a hsm ass on csnsecnnsdenenke 21/- each 
I a si camcnnenourestasaenenaioh 40/- each 
TRANSISTOR HOLDERS ...................... 9d each, 8/- per dozen 


Miniature 2tin. Elac speaker 10 obms................ccceceeeeeeees 
Miniature 2}in. Celestian speaker 3 ohms.... 

Miniature 2tin. Plessey speaker 3 ohms....... 

ee Se eS ern 

120 ohm centre tapped 7 x 4 elliptical 
Other types of speakers in stock. 


SUNN a, OUIINS DF GROIN IO ic ccnicinceics cossncsescbsccnesinaeios 


components list. 


Sub-miniature transformers, including push-pull types, switches, volume controls, coils, resistors, chokes, IF transformers, 
etc., for transistor circuits in stock. Also various types of ferrite aerials wound and unwound. Send for the free transistor 


JUST ARRIVED! 
NEW BOXED VALVES 
EQUIVALENT TO FOLLOWING TYPES 


AC/SG DDT4 MVS/PEN —- PEN4VA vMs4 
AC/SGVM  FC4 SP4 (7) PEN36C vP4 (7) 
VMP4G 
acjPEN = CYC MVS/PEN(S) P36 “wee 
H30 S4VB (5) 
AC/VPI (7) MS/PEN (7) VP4B 
IDS SP4 (5) aan 
ACIVPI(S) asap MS/PEN(S) ric = 
AC/VP2 = MHD4 MVS/PENB TDD4 7Ds 
AC/HLDD  MKT4 MxX40 U30 41MPG 
10/- each also AZ3I 12/6 


SEND FOR FREE VALVE LIST 


373’ MINIATURE IF STRIP 9.75 Mc/s 


The ideal F.M. conversion unit as 
described in ‘‘P.W."’ April/May, 
1957. Complete with 6 valves, three 
EF9I’s, two EF92’s and one £B9I. 
.F.T."s etc., in absolutely new con- 
dition. With circuit and conversion 


data. 
42 /6 (with valves) 


12/6 (less valves) 


Postage and packing 2/6 (either type). 
FM AT ITS CHEAPEST ! 


r— NEW! 


U.S.A. DYNAMOTORS 


12 v. input, output 220 volt. 100 mA. ... 


.. 32/6 


Jur 


Send 3d.—28-PAGE CATALOGUE CONTAINING BARGAINS IN VALVES, COMPONENTS AND METERS 


HENRY’S RADIO LTD. 


5, HARROW ROAD, PADDINGTON, W.2 
PAD. 1008/9 


(Opposite Edgware Road Station) 
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Te SO ROPPER © THREE Ss ; ; 500 v. EVERSHED WEE-MEGGERS 
atnik Special v. ‘ 
TRANSISTOR ae Fey P - New condition, with leather case £8 19 6 
3 agape ot SHORT-WAVE COMMUNICATION Brand new, with leather case...... £12 10 0 
ngth.) 100 v., new condition, with leather 
tuning RECEIVER CASO ccccccccccccccccccccccsccvcssesscoce 0 0 
eek, RB - 10-60 Mc/s (5-30 Metres) 
cost as 
RECEPTION SET TYPE 208 
a U.S.A. R.F. WATTMETER 
Sensors and TS/87/AF 
with cixent Three position 0-10/15/30 watts. Complete 
and p yom with photo-cell, 2 spare lamps and leads, 
, om. aa with transit case. 
sold separately. 0 “BRAND NEW / 10/ “ 
layout diagrams, 70/- post free. 
With balanced armature earniece 73/6 
With Min. Hearing Aid 86/- BC 906D 
MINI-TWO TWO TRANSISTOR FREQUENCY 
MINIATURE POCKET RADIO METER 
The smallest R: 150-235 
ransistor oot gr Containing 6 valves, 2-6K8G, 2-EF39, a 
poner rag TQ6G and 6V6G, Metal rectifiers, built-in Mc/s. New con- 
a able tuning mains pack and 6 v. Vibrator pack, dition. 
Drilled chassis, built-in 6jin. speaker. Muirhead slow 
£ caps "a. motion drive, B.F.O. and R.F. stage. 
f Miniature 2 Mc/s 1.F. freq. Provision for ‘phones 45/- 
Hearing Ald, and muting and 600 ohm line. 
Transistors ¢ Input 100/250v. A.C. 6v. Vibrator pack 
: and fall Clarke 4 Ail ‘components supplied for battery operation. 
sold separately. cost 4'7/ comp! 
—— 5 VALVE THREE WAVE BAND 
= PORTABLE RADIO 
— TRANSISTOR SIGNAL TRACERS. Com- _ - 
er plete Kit with 2 Transistors, Components, In new condition and air tested. This chassis is A.C./D.C. and has an internal 
Phones and Circuit and plastic case 37/6 BE eee Fg TO THE —_ and gram. switching. Size IOin. x 4in. 
«10m. $7.12.6 PP. 716 
& P. TRANSISTOR SQUARE WAVE GEN- 
/6 _—— —— Kit with 2 Transistors, TRIPLETT A.C./D.C. POCKET TEST- WAVE-GUIDE WATTMETER 
ponents, Circuit and plastic case 20/- 
METER TYPE 666H Type W892! 10 cm, Complete in transit case. 
BRAND NEW /1 0/- 
rT ” 15 ranges 
HOMELIGHT shee a 
TWO TRANSISTOR PERSONAL wd ohms 
12/6 
HH PORTABLE Per vole TEST SET 229 ; 
; 12/6 Admiralty type 600 Mc/s. Complete in 
Variable tuning. We transit case. 
can supply all com- BRAND New £0/10/- 
eae | ponents, including two 
—-——~ Transistors, Diode, Re- In new con- 
. 27/6 sistors, Condensers, Mini- prenagnres RT10/APS-3 
ae pee Hgtinng Prods and 1 3 Centimetre Radar Unit 
20/- paaree Seen a Containing 725A Magnetron, 2—723A/B's, 
Fe Practical layout, ternal battery ener" s, 724A, IN23, magnet and pulse 
30/- ‘ *, drilled chassis and s. £1 0/1 0/- 
21/6 a9 pg A.C./D.C. 19/s0.25011 .000/5,000 volts. BRAND NEW IN CARTON 
eee ied _ Jf All item Milliamps 0-10/100 
; ie < sold separately Ohms $300 /240,00 
rere, £5/10/- PIRANI HIGH-VACUUM TEST 
ae | —o it OTHER TYPES IN STOCK EQUIPMENT 
above but with extra stage increasing . 5 
——— output. Complete with 3 transistors, etc. with calibrator and galvo. 
—_——— | 
“a 58/6 CATHODE RAY TUBES £33/10/- 
’ VCRI38A with screen . 0 SEND FOR BOOKLET 
i TRANSISTOR PUSH-PULL RI39A path ; 
pos AUDIO AMPLIFIER VCRSI7C. Ful Tr y. icture ...... €1 is 0 U.S.A. TESTMETER TYPS ae ” 
£B91 BO dy ped eg A MU-METAL _ SCREENS AC/DC IS—RANGES F.S.D. 1,000 O 
. | | Build this Push-Pull Amplifier which is ideal VCR97 or S17 .... 0 AC/DC Volts 12/60/300/600v. fi "200/600 
| Cone | | for Crystal or Magnetic Pick-up Amplification, 3BPI. Brand new 0 —— a 2/12/60/600 mA. 
ersion Baby Alarm, Microphone, Amplifier, etc. 4 weet /600 m £6/1 9/6 
Powered by 6-volt dry battery lasting for Connie “ nin np, enn ait tile 
| months. ; 
ralves) Complete kit of parts including four and internal batteries. 
| Transistors and all Components with AC/DG 220 /250v. PORTABLE-GRAM 
| Circuit and Plastic Case (less Speaker) AMPLIFIER 
Completely assembled on Baffle Board size WALKIE TALKIE TYPE 38 
ss 69/6 P.P. 2/6 1 ue. ~ Depth =. ee —_ TRANSMITTER/RECEIVER 
—- Mu a weary sed and lac Complete with 5 valves. in iwew condition 
7 x 4 ‘lliptical Speaker. Volume Control, ct gece abe : : “ 
QUARTZ CRYSTALS Tone Control. Nothing else to buy, just pce oodlee iy oa Pay wah sold without 
32 3 plug in to Mains and connect your Pick-up to 8 ae 2/6. ; 22/6 
{ nd ne tae Abo cesta —— Amplifier. H/phones 7/6 pair. Junction box 2/6. Throat 
— lists i icenenaiee. “ - Absolute Bargain 67/6 Carr. 2/6 mike 4/6. Canvas bag 4/-. Aerial Rod 2/6. 
ee 


Send 3d.—28 PAGE CATALOGUE CONTAINING BARGAINS IN VALVES, COMPONENTS AND METERS 


5, HARROW ROAD, PADDINGTON W.2 
(Opposite Edgware Road Station) PAD. 1008/9 
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CLYNE RADIO LTD. 


162, HOLLOWAY ROAD, LONDON, N.7 


NORth 6295/6)7 
MUSeum 5929/009: 


ALSO AT:—18, TOTTENHAM COURT —_— LONDON, W.I. 


(50 yards only from Tottenham Cakes Road Tub: 


e) 
All post orders and correspondence to 162, HOLLOWAY RD., LONDON, N.7. 


POT, R 

ME chtehenne dee dhcguaswe 
BRIMAR 
SUE Dials 6:0-5.016'0 4 0:06 000600056 
Ke R.F. up to 6 Mo/s. 

OTe ascccccccccesccee 

ER. Vesacncneedesas 
DE. «adnsacdomucens siesaees 
PY! 


JuLy, 1958 


~— TRANSISTORS ! !!——, 


SURPLUS—P.N.P. 

RED SPOT (Audio/Experimental 
Applications) . 

WHITE 


E 
V6/R2 R.F. up to 4 Moja. ...... 
(ALL POST FREE) 


24/- ea, 


AT LAST! 
LIMITED STOOKS ONLY 


e Very Latest 


COLLARO MK, IV 
TAPE TRANSCRIPTOR 


SUBJECT TO BEING UNSOLD. £25, 
PLUS 7/6 C. & P. PRE-AMPLIFIER 
AND POWER PACK FOR USE WITH 
THE ABOVE DECK IS ALSO AVAILABLE 
IN LIMITED QUANTITY AT §21. 
PLUS 3/6 P. & P. WIRED TO TRANS- 
CRIPTOR £1/10/0 EXTRA. H.P. OR 
CREDIT SAL: AVAILABLE. 


- PORTABLE GRAM 


AMPLIFIERS 
RC1.A AMPLIFIER, A small high-quality 
gramophone amplifier employing the latest 
circuitry and highly efficient miniature 
valves. Very neat chassis finished in 
bronze stove 
enamel, Size 
(overall) 5§ x 
4 x Sin. Valve. 
6X5, ECL82. 
Output 3 watts 


ee AC mains 
. 200/250 v. 

Price £3/19/6 plus 2/- P. & P. 

—— 

RC2A, Small PRINTED CIRCUIT 

single-valve high-gain amplifier for the 


request. Price only 59/6 plus 2/- P. & P. 
ee 


RCSA. A superior quality 3-valve am- 
plifier employing EZ80, EL84 and ECC83. 
With separate bass and treble controls. 
Further ar on request. Price: £3/19/6 
plus 2/6 P. 


RC4.A oom This is {—. 
complete with high flux 8in. P.M 
and Baffle. 
type valves 6Q7, 6V6 and 6X5, this ocuan 
and well-made unit 
is ideal for use in 
the larger type of 
record player and is 
equally suitable for | ij 
use in conjunction Y 
with a radio feeder 
unit. Separate bass 
and treble controls . 

are provided: also provision is made for 
an extension speaker and mains supplies 
to gram. motor. Output approx. 4 watts. 
Size overall 13in. x 4in. 9in. " 
For use on A.C. mains 100/200/250 v. 
Set of 3 engraved knobs in cream or 
brown 4/- extra. 

PRICE 25/196 plus 2/6 P, & P. H.P. 
terms £2/19/6 deposit and four monthly 
payments of 

Fits our portable cabinet “G’’ at §5/- 
without modification. 


VALVES. We have perhaps the most 
up-to-date valve stocks in the trade. A 
stamp will bring complete list of brand 
new =o valve types, fully guaran- 


“REP. MINI-7”" 


POCKET TRANSISTOR PORTABLE 


AT LAST! 


can afford. 


in 
Size ayo Shin. x Spin. x 1 
Hi-Grade 2}in, P.M. Loudspeaker, 
Aerial, also drilled and eyeletted Paxolin Chassis. 


A pocket-sized SUPERHET Transistor 

portable for medium and long-wave reception 

THAT BEALLY WORKS, and at a price OU 
The “ R.E.P. 


MINI-7" utilises 


2 White Spot, 4 Red Spot and 1 R.F, Transistor 


ted to our specification by leading 


specially selec: 
Pronger Push-Pull output. Powered by two 
3-volt yore transistor batteries. Attractive 


to follow practical and theoretical diagrams and itemised 
free. All necessary 
Medium wave 


price list available separately s¢ 1/6 
components at special! oe —_ 110/10/-. 
only £9/19/6, plus 2/6 P. 


——* STAR a gy 


A NEW 
AM/FM CHASSIS 


BY LEADING MANUFACTURER ! 


* Seven valves: ECC85, 
EABC80, EL84, EZ80, EM8I. 


% Long, Medium, F.M. Bands and Gram. 
% Separate bass and treble controls. 
%* Mluminated volume control on extended 


lead. 
%* Mullard F.M. Tuner Section. 


* Attractive dial in Gold on Bronze back- 
ground (Vertical or Horizontal to choice) L0in. 


* Fully Guaranteed. 


£18/19/6 pit P 


ECHSI, 


EF8s, i 7 


This superb chassis 
is ideal as an up- 
to-the-minute _re- 
placement or as the 
basis of a new 
Radiogram. Dimen- 
sions (overall) 12in. 
L. x l0in. .W. & 


D. H.P. or 
Credit Sale Terms 
Available. Limited 
Stocks only. 


4-SPEED CHANGERS 


B.8.R. MONARCH. Au 
in cream and gold 271 19/6, plus P&P 
3/6. Limited Stoc 


THE LATEs: cvOLLARO “* pe gga ° 
4-speed Ropar in 
Studio “0 ” insert, £7/19/6. ole P.&P. 


SINGLE UNITS 


COLLARO AC 3/554, Three-speed sitigle 
player for AC mains 200/250 v. Cream 
finish, 
complete 
with 
turnover 
crystal 
pick-up 
incor- 
porating 
the well- 
known 
high out- 
put “T” head. 


Strictly — 

quantity e 7B5/19/6 plus 3/6 P. & P. 

COLLARO 4-SPEED single reeord unit 

with separate pick-up and HGP59 crystal 

cartridge. Brand new, few only, £4/12/6 
& P. 


plus 3/6 P. 


CABINETS TO SUIT ALL TYPES 
OF EQUIPMENT. Prices from 45/-. 
Send stamp for illustrated list. 


DULCI 


paid. Also all usual surplus 
types available such as 6V6GT, etc. 


SPECIAL PURCHASE AC/DC CHASSIS MANUFACTURER’S SURPLUS 


Owing to favourable purchase we can offer strictly 


limited quantity of these handsome chassis. 
200/250 v. for Medium and Long 
position. Incorporates own frame aerial. 


rat 
line up: U107, N108 DH107, W107 and X109. Overall 
chassis size 12 x 5}x7}in. high. Attractive bronze dial 
Dial size 11$ x 4}in. 


with gold and cream lettering. 
Scale length 7}in. 
£7/19/6 only, tax paid, plus 3/6 P 
£4 deposit 


rt /6 
26 gns. "2's. 
H.P. terms: Deposit $3i}2!- and 12 
months at £1/3/4. 


Waves, plus gram 


Logging scale provided. 
& P. H.P. terms. 
plus four monthly wid of 22/-. 


—AM/FM CHASSIS—, 


AC/DC 
Valve 


Price 


THE RC?7, FAM. A most attractive 
AM/FM chassis employing 9 valves with 
Push-Poll output @ Covers Long, 
Medium, Short and F.M. wavebands @ 
Valve line-up: 5Y3, 2-6BW6, 12AU7, 

ABC80, EF89, ECH81, ECC85 and 
EM81 @ Built-in Ferrite Rod Aerial for 
A.M. reception @ Controls: 2 dual, 
Tuning/Wavechange and Volume ON/ 
OFF/Tone @ 6-8 watts output @ Very 
attractive easily read dial in BLACK 
and GOLD @ Size (overall) 15in. x 6in. 
Chassis dimensions (overall): 15in. x 
6in. x 7$in. @ Indoor Aerial for F.M. 
provided @ For use on A.C. mains 200/ 
250 v. 50 cycles. @ Brand new and fully 
guaranteed. 


DULCI H.3 AM/FM Chassis (6 valve) 
Covering Long, Medium and F.M. 
bands. Most attractive dial in 
GOLD apie BLACK vo ht £20/17/- 
plus O/- 
DULCI H.4 PUsi-PULL st chassis 
Fy 3/10 plus 5/- P. 

All Dulci products Svallable ex — 
Illustrated leaflets and H.P. 
available. 


Demonstrating at both branches. 


MULLARD 510 
HIGH FIDELITY AMPLIFIER. 

We are proud to be able to offer ou 
printed circuit version af this excellent 
amplifier, with ULTRA-LINEAR PUSH- 
PULL output stage, giving an excep- 
tionally high quality output ae 10 watts 
(max.). Built-in Controis are provided 
for independent bass and treble Tone 
correction to suit all types of signal input. 
Will match all crystal or high impedance 
magnetic pick-up heads, F.M., AM 
or A.M./F.M. tuners or tape recorder 
output. All required components of best 
quality to Mullard Spec. are offered at a 
special inclusive price of £9/9/- plus 3/6 
P. & P. Instruction Book, containing full 

constructional details. Theoretical, prac: 
tical wiring diagrams, itemised price list 
available separately at 3/6, post free 


SURPLUS METER BARGAINS 
We have large stocks of meters from 
50 microamp to 300 v. and will be 
pleased to forward a complete list 
upon receipt of 3d. stamp. 

METER RECTIFIERS 1 m/a. and 5 m/s. 
each at 6/6. Brand new. 


Our advantageous H.P. and Credit Sale 
terms are available on any single item 
over £5. Your enquiries invited. 


@ under £1. Cash with 
(charges extra). 


If not stated, please add postage on orders 


order or C.O.D. €é 


Open: Tottenham Court Road: 9 a.m. to 
6 p.m. Mon. to Fri., Sat. | p.m. 
Holloway Road: 9 a.m. to 6 p.m. daily 


Thurs. | p.m., Sat. 5.30 p.m. 


XUM 
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7/6 ea. 
15)- ea. ALL PARTS AVAILABLE SEPARATELY 
18/- ea. WE ARE THE EXPERTS IN THIS FIELD AND 
35/- ea. 
alle CARRY THE MOST COMPREHENSIVE STOCKS 
= ea. 
30/- ea IN THE COUNTRY 
24/- ea All P.&P. Instruction 
required Book and 
components itemised 
; at special oe - 
inclusive available 
ERS price separately 
tochanger (1) New Look ‘‘ RAMBLER " all dry portable ......... &7 2/ 1/6 
+P. & P (2) ‘‘ RAMBLER "’ Mains Unit (suitable for most 
aint iin Ral anata aa tidBtieahl ates 42276 1/6 9d. 
(3) ‘* ECONOMY FOUR ”’ T.R.F. Mains Receiver ...... 4510 0 2/6 1/6 
(4) ‘* FAMILY FOUR "’ (our new T.R.F. Receiver)...... £419 6 2/6 1/6 
(5) ‘‘ SUPERIOR FOUR "’ (Four valve mains receiver) £6 9 6 2/6 1/6 
(6) GRAM Chassis 5-valve Superhet #8 8 0 2/6 1/6 
(7) T.S.L. F.M. Tuner (self powered) £10 19 6 3/6 2/6 
(8) Standard JASON F.M. Tuner ...... 4617 6 2/6 2/- 
(9) Fringe area JASON F.M. Tuner 4715 0 2/6 2/- 
(10) JASON ** MERCURY "’ Switch tuned F.M. feeder... £9 19 6 2/6 2/- 
(11) OSRAM 912 Printed circuit F.M. Tuner #8 8 0 2/6 2/6 
(12) JASON ‘* ARGONAUT "’ AM/FM Chassis £16 5 0 2/6 2/- 
(13) JASON ** ARGONAUT " AM/FM Tuner £13 19 6 3/6 2/- 
NQUEST” (14) F.M. Power Pack (suitable for most tuners) ......... £117 6 If I/- 
eam with (15) RC. 3/4 watt amplifier (with Bass, Middle & Treble 
lus P. & P. EY accnaFacescandckovicuabbndanswauudesauxevaacabente 4450 2/6 I/- 
TS (16) 2-amp. Battery Charger £4118 6 2/6 3d 
sahine (17) R.C. Transistor/Crystal Receiver (with Phones) ... £1 17 6 1/3 3d 
<: Com (18) R.E.P. l-valve Battery Receiver ,, sas. 220 2- 9d 
(19) ** CRY-BABY "’ ALARM (Baby Alarm) (see below) £3 12 6 2/6 i/- 
(20) ‘* R.E.P. MINI-7 "’ Transistor Portable (see opp.) £10 10 0 2/6 1/6 
(21) MULLARD 510 Amplifier (Printed circuit) Ultra 
SE WNUID.| cicdecuconscuvsaaenanetscaserncecscscnsoen 0 3/6 3/6 
(22) 72? 
g The following are also available assembled and tested :— 
(2) ** RAMBLER ** Mains Unit, £3/5/-; (7) T.S.L. F.M. Tuner, €13/15/-; (14) F.M. Power 
Pack, 52/6; (15) R.C. 3/4 watt Amplifier, £5/5/-; (16) 2-amp. Battery charger, 45/-; 
tly limited (19) ‘* CRY-BABY ”* Alarm, 89/6; Instruction Books which contain full description, 
(6 P. & P. easy-to-follow practical wiring diagrams, theoretical diagrams, itemised price lists, etc., 
ci Man are supplied free of charge with all parcels but may be purchased separately if required. 
3P59 crystal | NOTE: (2) The “* RAMBLER "’ Mains Unit is suitable for use with MOST all-dry portables. 
ly, £4/12/6 
No. 38 TRANSMITTER/RECEIVER 9 im) N.B.—All our T.R.F. circuits 
consTRUGTORS NOTE!) | (Pasay ona ‘Deus 
LL TYPES (popular : “Max Q”? coils on polystyrene . 
from 45/-. Walkie- AVAILABLE, i.e., Valve t Osmor High “Q ” coils THE 
d list. Talkie). guide, Colour code, etc. OEERES. sglieie aeaes CRY 
We have Send stamp for list. are supplied for our “RAMBLER - 
been most Superhet Portable. B ABY 
fortunate 
s (6 valve) in obtaln- | SPECIAL PURCHASE from MINISTRY LIMITED SUPPLIES OF THIS 
BRAND NEW No. 17 Mk. I TRANS- 
ot ve ing @ fur- | ‘MIPTER/RECEIVER. . FINE AND POPULAR CABINET ALARM 
— Lite OE We proudly present, = aa 
|/FM chassis complete im cabinet 15in. x this latest addition to our wide range 
F pry one l4in. x Qin. of popular to kits build yourse!f. Ea- 
le ex stock. C )m pris- Complete with joy your leisure free from anxiety. This 
HP. terms | “ TX) ead phones highly efficient unit is simple to 
| RX unit, and micro- assemble, extremely sensitive and 
branches.) | Lead phone. Range may be installed in a matter ot 
———_ »hones 5-8 miles with minutes. Completely SAFE employing 
: : : simple aerial a double wound mains transformer. 
) oa pile F Attractively finished in Red and 
PLIFIER. ph “ta ‘ , rey (washable) “ Lionide” with 
to offer our res wr ° cream plastic escutcheon. Size only 
this excellent ody Aor Thin. x 3fin. x 6Zin. Supplied in kit 
ee eo oo aaa ne complete roe mike atop! 
j py i e a /6 plus 2/6 P.&P. anc 
‘ae provited | anger approx. .0-alles,_ Frequency | coverage 44-61 tested 8916 P&P. 2/8. Suitable mike 
treble Tone |} coverage 7.4-9 znc/e. ABSOLUTELY me/s. (5-7 metres). a eX av ailable at 3d. a yd. nstruction 
f signal input. | BRAND NEW, 65/-. Uses standard 120 v. HLT. and 2-volt ae cores gg 7g peer 
coe: ene eee ——e —— 
tape recorder 


onents of best 
e offered at 4 
9/9/- plus 3/6 
containing full 
‘oretical, prac- 


§ SPECIAL! A small three valve Portable 
( Record Player Amplifier mounted on 


~~-BARGAIN CORNER~~~, 


SET OF 10 HI-GRADE TWIST DRILLS. 


Brand new. All useful sizes from approx. 


Instantly recognised as being of leading 
High Quality manufacturer's stock, this 
trolley-type cabinet is finished in polished 
dark walnut. Can easily be adapted to 


ised price list ) battle 12x7in. with High Flux 6}in. | 3/16in. to 1/32in. in cellophane packet accommodate tape recorder, amplifier, 
1G, post free Loudspeaker. Valve line-up ECC83, | 6/- a set, plus 9d. P. & P. (Ex-W.D.). radiogram, etc., etc. External measure- 

i ) ELs4, EZ80.. Incorporates separate bass ments: 24}tn. x 16in. x 29in. The whole 
ARGAINS j b and treble controls. Max. output 3 watts MULLARD 3-3 HI-FI AMPLIFIER is mounted upon “easy run” castors. 


meters from 
and will be 
complete list 


:/a. and 5 m/a. 


Saal 


Will match all types of high impedance 
} Pick-up. Ready to use. £5/12/6 plu: 
3/6 P. & P. 

{ New style Cabinet finished in two-tone 
; Fawn and Brown Leatherette. Will 
» accommodate above Amplifier and Baffle 
{ without modification, also most types of 


to 

Mullard spec. Assembled tested, fully 

guaranteed. £8/8/0 plus 3/6 P. & P. 
eaflet on request. 


12in. BAKERS SELHURST LOUD- 
SPEAKERS. 15 ohm, 15 watt, 30-14,000 


Ancillary Equipment. Overall size: | CP. Few only. Brand new. £4/10/- 
eS Cis; 13} x 8}in. Fitted with carrying | Plus 3/6 P. & P. 
i: 9 a.m. to handle. £3/9/6 plus 5/- P. & P. 


p.m. daily 


a! 


; NOTE: If both items purchased together 
) they will be supplied at a special inclusive 
( price of £8/7/6 plus 6/6 P. & P. 


XUM 


WIRING WIRE. 5 coils 10 yards each in 
different colours contained in cellophane 
bag, 5/- bag plus 9d. postage. 


Subject to being unsold £5/19/6, plus 
15/- C. & P. 


and at 


162 Holloway Road, London, N.7. 


18 Tottenham Court Road, London, W.1I. 
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PRECISION 
SERIES 834-S 
(U.S.A.). Multi range 
tester for A.C./D.C. 
volts, ohms and 
m milliamps. Basic 
movement 400 mic- 
roamps. Housed in 
wooden box with 
m lid and carrying 
strap. Overall size 
a74 xX Tin. xX 5in. 
Complete with test 
prods, batteries, etc. 
Ready to use. 

£6/19/6. Post 2/6. 


at only £12/10/-. 
instead of 10-18 Mc/s band. SAME PRICE. 


WIRELESS WORLD 


BARGAINS IN TEST EQUIPMENT——> 


Carr. 20/-. 


JuLy, 1958 


MARCONI SIGNAL GENERATOR TYPE TF517-F/I. 
Covering 10-18 Mejs, 33-58 Mc/s, 150-300 Mc/s. 
Complete with full technical data and instructions, Limited quantity. Unrepeatable 
ALSO AVAILABLE—ditto—but covering 18-33 Mc/s 


Used but in very good condition. 


200/ 230 v A.C. input. Ex Govt., ie con q with descrip= 
tive book containing circuit diagram a instrument and how to test 
valves from 1.4 v. to 40 v. With valve holders for Brit., 4, 5, 7 pin 
and Octal, U.S., 5 and 7 pin, !/Octal, side contact large Brit., 4 and 
9 pin. Acorn and diode. Housed in substantial wooden case with 
hinged lid. £7/19/6. Carr. 10/-. 


EVERSHED & VIGNOLES 
Series || 500 v. Megger Insulation 
Tester, 


case. As new. £20. Carr. Paid. 


to use. 


with leather carrying 


EVERSHED & VIGNOLES MEGGER 
CIRCUIT TESTER 
meter). 
perfect meter for continuity and polarity 
testing. 


(low reading ohm 
2 ranges, O-3, 0-30 ohms. The 
Complete with test leads and ready 
Brand new. Only €£4/17/6. P. & P. 3/-. 


@ GEE (BROS.) RADIO LTD. @ SEE ADVERTISEMENT OPPOSITE==—=——=—==> 


Sole Agents Abroad 
K. G. Khosla & Co., 
22, School Lane, New 

Delhi, India. 
Etablts Octave Houart, 

14 Quai de L’Industrie, 
j essin-lez-Liege. 
H, Cunningham, 

P 7. Y. Ltd., 62 S:anhope 


; Street, Malvern, 
Victoria, Aus:ralia. 


Heftye & Frogg, Oslo, 
Norway, Storgaten, 15. 


MODEL “Q” 


AUTOMATIC COIL 
WINDING MACHINES 


AND HAND WINDING MACHINES 
Machines supplied complete with stand, 
motor and Two-Speed Friction Clutch 
(LEICESTER) LTD. 
292 WELFORD ROAD, LEICESTER 
Phone :—5386 


Tiens! only 
56 gens. 

John E. Dallas & Sons Ltd. | 

Dallas Building 


Clifton St., London, E.C.2 
Tel.: BIS 9981 


SONOMAG 
LIMITED 


2 ST. MICHAEL’S RD., STOCKWELL, 8.W.9. 


SONOMAG 
CONTINENTAL 


Heiffel Fi! Superlative reproduc- 
tion and flexible performance are 
brilliantly combined in the new 
Continental Style Sonomag. Famous 
Collaro Mark IV 3-speed deck, new 
Lustrette microphone and many more 
refinements. See and hear the 
Continental S ag and be con- 
vinced. Write, we'll tell you where. 


TEL. BRixton 5441/3 


XUM 
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condition. 
“epeatable 
8-33 Mc/s 


MEGGER 
ing ohm 
ims. The 
J polarity 
and ready 
P. & P. 3/-. 


a lal 
AG 
ITAL 


: reproduc- 
rmance are 
1 the new 
ig. Famous 
d deck, new 

many more 
| hear the 
nd be con- 
| you where, 


Rixton 5441/3 


Hours of Business: 


9-6 Weekdays 
9-1 Saturday 


ROTARY CONVERTER (as illustrated). 


Ex- 
Govt. !2 v. D.C. input 230 v. A.C. Output 50 
cycles at 135 watts. Complete in carrying case 
with lid, voleage control, sliding resistance, mains 
switch and 0-300 v. A.C. flush meter. In perfect 
working order, £10, carr. 10/-. 

ROTARY CONVERTER. 12 v. D.C. to 230 v. 
A.C. 50 cycles, 100 watts. Fully tested. £6/9/6. 
Carr. 7/6. Ditto 24 v. D.C. £4/17/6. Carr. 7/6. 
ROTARY CONVERTER. 110 v. D.C. to 230 
v. A.C. 50 cycles, 300 watts. Fully smoothed 
and suppressed. Housed in strong steel cabinet 
complete with carrying handl ly 
brand new and unused, £15. Carr. of 
CONDENSERS. 2 mfd. 7.5 kv. wkg. at 15 kv. 
test. Good condition. £2/10/-, carr. 10/-. 


SELENIUM METAL RECTIFIERS. F/B " 


6or 12 v. | amp. 7/6 24v. lamp. ...  13/ 
I2v.2amp ... 10/- 24 v. 2 amp 20/- 
I2v.2$amp... 15/- 24v.24 amp... 25/- 
12 v. 4 amp 16/6 24 v. 4amp 30/- 
12 v. 6 amp. 23/6 24 v. 6 amp 35/- 
I2v. 10 amp ... 40/- 24v. 10 amp... 80/- 
AMPLIFIER. 12 v. D.C. For Mobile and 
Outdoor operation. Powered by Vibrator 


and Rectifier with 2-EL35's or 6L6’s in push 
pull. Output 18 watts approx., fitted for 
mike and gram inputs. A sound and practical 
unit in good condition for only £12/19/6. 
Carr. 5j-. This amplifier if used with our large 
Re-Entrant Loud Hailer (as illustrated) to- 
gether with two of our 6 v. 40 AH or 125 AH 
batteries and a crystal microphone (MIC 35 
at 25/-) will make a complete outdoor 12 v. 
unit ready for use. If all above items are pur- 
chased together a 5% discount will be allowed 
off the cotal cost. 


TRANSMITTER-RECEIVER No. 
complete with |5 valves. 
2-8 meg., B set 230-240 Mc/s., in good con- 
dition. £€2/19/6. Carr. 10/6. 12 V. ROTARY 
POWER UNIT for above, €1. Carr. 5/-. All 
leads, headsets, variometers, etc., available. 
CATHODE RAY TUBES. VCRI39A 2iin., 
30/-; 3BP1, 3in., 30/-; 5FP7, Sin., 35/-; VCR97, 
6in., 20/-; all new and unused. P. & P. 3/- each. 
18/24 v. 10 AMP. BATTERY CHARGERS 
for 200-250 v. 50 cycles input, metered, switched 
and fused. As new, £12/10/-. Carr. 20/-. 
A.c..D.C. RECTIFIER POWER SUPPLY 
UNIT. 230 v. A.C. 50 cycles input. 100 v. D.C. 
Output max. 24 amp. £4/10/-. Carr. 7/6. 


19. Mk. Ul 
Frequency range A set 


Brand 


new. P.& P 


C.M. m 25 PHOTO CELLS (OSRAM). 
5/-. I/-. 


RE- 
ENTRANT 
LOUD 
HAILERS 
(Ex-Govt.) 
Heavy duty 20 
watts all-metal 
15 ohms. Dia- 
meter‘ [5in., 
length = I5in. 
(approx.). Per- 
fect condition. 
£6/10/-. Carr. 

10/-. 


WIRELESS WorLD 


15, LITTLE NEWPORT STREET, LONDON, W.C.2. 


SPECIAL TERMS FOR QUANTITIES—EXPORT ORDERS PROMPTLY EXECUTED 


——TRANSFORMERS— 


RCA PLATE TRANSFORMERS. .1!90 
to 250 v. primary. 50-60 cycles. Ee 
dary 1,500-0-1, or 2,000-0-2,000 

1.75 — Brand new and boxed. £12/10).. 
Carr. 10/-. 

VARIAC TRANSFORMER. 230 v. 50 
cycles input, controlling 0-230 v. continu- 


ously at 9 amps. Perfect order. £12/10/-. 
Carr. 10/-. 
DITTO, smaller type. 0-250 v. input 


controlling from 200-230 v. at 7 amps. 92/6 
Carr. 5/-. 

200 WATT AUTO-TRANSFORMER. 
230-115 v. Fully shrouded, new and un- 
used. 24/6, P. & P. 2/6. 

L.T. TRANSFORMERS. Pri. 200-250 v. 
50 cycles A.C., Sec. 17.5 v. at 35 amps. 
£4/15/-. Carr. 10j-. 

TRANSFORMER (FERRANTI).  Pot- 
ted for. 0-250 v. 50 cycles tapped primary, 
sec. 1,250 v., 15 mA. Ideal for oscillo- 
scopes, etc. Size 33x3}x43in. ONLY 
35/-. P. & P. 2/6. 

E.H.T. TRANSFORMERS. 3,850 v. at 
50 mA. with two additional 4 v. L.T. wind- 
ings for 230 v. 50 cycles primary. New 
and boxed. £3/15/-. Carr. 5/-. 
VARIABLE VOLTAGE REGULATOR 
TRANSFORMERS. Input 230 v. A.C. 
at 21 amps. Output 57.5 volts in 16 equal 
steps to 230 v. at 21 amps. Ex-Govt., in 
perfect condition. £12/10/-. Carr. 15/-. 
TRANSFORMERS. 110-230 =v. Pri. 
Sec. 26 v. tapped to 41 v. at 14 amps. 
New and boxed. £3/10/-. Carr. 5/-. 
CAR RADIO VIB. TRANSFORMERS. 


6 v. Input 280 v. at 80 mA. H.T. (ex- 
Philco). New, in perfect condition. 12/6. 
P. & P.2/-. Ditto 12 v., same price. 


E.H.T. TRANSFORMER. 20 kV. at 140 


mA. v. 50 cycles primary. New and 
unused. Ex-Govt. Built to the highest 
specification. £22. Carr. 30/-. 
TRANSFORMER. _|,800-0-/,800 atc | 
kVA. 230 v. 50 cycles primary. Fully 
tropicalised. New and boxed. £8/15/-. 
Carr. 10/-. 


MINIATURE 373 I.F. STRIPS for F.M. 
tuner as described in ‘* Practical Wireless."’ 
Complete with all valves, conversion instruc- 
tions and circuit. BRAND NEW. ONLY 
42/6, post paid. 

TELEPHONE CABLE (Don 8). 
mile drums. £5. Carr. 20/-. 


H.R.O. COILS. Frequency 50-100 kc/s. 
NEW. ONLY 15/-. 

RECORDING WIRE. { Ib. spools, pain. 
dia. New and unused, 9/- P. & -. 


-——MORE BARGAINS in— 
TEST EQUIPMENT 


METERS. 0-I mA. 2in. circular F/M, 17/6. 
Ditto 2$in., 25/-. O-50 microamps. D.C. 
m/c., projecting 2}in. round, 49/6. 0-10 
m/A, A.C. m/c., rectifiers, F/M 34in., round 
49/6. 0-300 v. A.C. 2tin. F/M, 25/-. 0-200 
v. A.C. 34in. F/M. 25/-. 0-300 v. A.C. 
34in. F/M, 25/- each. 

RECORD MEGGERS. 500 v. insulation 
tester, 0-50 megohms. In leather case, 
good condition. £8. 

TEST SET TS-26/TSM. This volt ohm- 
meter is the correct tester for EES tele- 
phones and all standard telephone equip- 


Twin one 


ment. Brand new and boxed, with full 
technical data and calibration charts. 
£7/10/-. 

EVERSHED AND VIGNOLES WEE 
MEGGER 500 v. New and unused. Only 
£12/10/-. Ditto 250 v. £19/10/-. P. & P. 
3/- on each. 

AVO TEST BRIDGE. A.C. mains 
operated from 250 v. Will test 


resistance from 5 ohms to 50 megohms 
and capacity from .0000!1 to 50 mfds. 
most useful instrument for everyday uses. 
Our price ONLY €7/19/6. P. & P. 3/6. 
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HEAVY DUTY—ALL STEEL 


TRIPOD STANDS 


Adjustable every 6in. 
9ft. 6in. high when fully 


(Folds up to only 4ft. 


storage). Suitable for 


speakers for public address systems. 


floodlighting, etc., etc. 


ee. £3.1 0.0 Carr. 5/-. 


Telephone: 


to approx. 

extended’ 
. ft. 6in 
6in. for HIGH 
outdoor (approx.) 


ADJOINING 
LEICESTER SQ. 
TUBE STATION 


GERrard 6794/1453 


These stands are 
ideal for our 
RE-ENTRANT 
LOUD HAILER 
as described 
below. 


* 


12in. P.M. 
£4/10/-. 


1S ohms 15 


** HI-FI ror “a 
p.s. Flux density approx. 


20-16,000 
OUR PRICE. £7/10/-. 


be shee HI-FI 25,” 12in., 


¢.p.s. Flux 
PRICE oi. 


All the above speakers 


descriptive specification is available. 


6 V. 20 A.H. ACCU- 
MULATORS compris- 
ing three 2 v. celluloid- 
cased cells in wooden 
case. Size 5 x 5 x 
7tin. New and unused. 
17/6. P. & P. 3/6. 


PARMEKO TWIN 


HAILERS (ex-Admiralty). 


base. 

1S ohm voice-coil. Ideal 
work. 

8tin. Price 45/-. Carr. 7/6. 


BAKERS SELHURST 
SPEAKERS 


Complete with 600 ohm line transformer. 


Length ISin., height 9in., dia. of horns 


* 


watts, 30-14,000 c.p.s. 
1S ohms, 12 watts, 
14-15,000. 


15 ohms, 25 watts, 
density 17,600. OUR 


are Brand New and full 


ACCUMULATORS. 
Bakelite cased 2 v. 100 
ampere 75 actual. Ex- 
Govt. New and unused. 
Complete with ane 


handle. 
15/- each. 
3 sent for 
9 or 6 for €5 carr. 
aid. Ditto, 14 A.H. 
ines handle 5/6. P. & P. 2/-. 


BAKELITE LOUD 
Mounted on metal 


for P.A. and all outside 


XUM 
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— 
All for A.C. Mains 200-250v., 50 c/s, 
SELENIUM BATTERY CHARGING EQUIPMENT nmin 
RECTIFIERS | ASSEMBLED BATTERY CHARGER KITS ASSEMBLED Assembled 6v. or 12v. 4amps. H 
L.T. Types CHARGERS Consisting of Mains Trans- HARGER E 
2/6 v. $ a.h.w. 1/9 former F.W. Bridge. Metal p- ~~. oF 12% Fitted Ammeter and E 
6/12 v. 3 ahw. 2/9 | OV. 1a. ....--e 19/9 | Rectifier, well ventilated steel gp variable charge sel- C 
F.W. Bridge 6/12 v. la. 27/9 | case. Fuses, Fuse-holders, a = ector. Also selector S 
6/12 v. 1 a. 411 | 6v.2a 29/9 | Grommets, panels and circuit. Fitted Ammeter lug for 6 v. or 12 vi 
6/12 v. 2 a. 9/9 ag hepa ‘. | Carr. 2/6 extra. and selector plug - ages Het D ou 
6/12v.3a. .. 11/9 | 6/12 v.2a....... 38/9 | 6 v. or 12 v. 1 amp. 22/9 for 6 v. or 12 v. v. charging. Double B 
6/12 v.4a . 14/9 | 6/12 v.4a....... 56/9 ee Serre 25/9 Louvred ‘ metal _— bene ven- M 
6/12 v.6a. . 19/9 . siglien : 6 v. or 12 v. : pe a a4 case, nished tilate steel case B 
6/12 v. 10 a.. 25/9 — ey Se ne 6 v. or 12 v. attractive hammer with blue hammer ar 
H.T. Type H.W. mains and output leads. | BATTERY CHARGER Kir blue. Ready for finish. lo 
120 v. 40 mA. 3/9 | Cases well ventilated and | Consisting of F. Bridge use with mains Resho fos 75/- as 
250 v. 50 mA. 5/9 | finished in stoved blue | Rectifier 6/12 v. 5 a. Mains and output leads. se: y, h ‘ tv 
250 v. 80 mA. 7/9 | | Trans. 0-9-15 v. 6 a. output, Double Fused. use with mains and gt 
Ov.60mA. 7/9 | hammer. Carr. and pack- | and ammeter. Only 49/9. Only 49/9 ret leads. Carr. 3/9. Or 30/= De- a 
250 v. 250 mA. 10/9 | ing 3/6. { Post 3/-. Carr. 3/6. / posit and four monthly payments 13/-: Ss 
Fi 
s 6. 
SEND FOR LEAFLET OF EASY R.T.C. 12in. “SUPER HI-Fl 25" LOUDSPEAKER UNIT f ou 
w 
TO ASSEMBLE CABINETS FOR With mechanical damping device. A 25 watt 15 ohm precision built moving coil unit — 3600 | Cc 
line Alcomax magnet. Frequency range 25-20,000 c.p.s. Designed to provide lifelike reproduction 1g 
HI-FI EQUIPMENT AVAILABLE In large halls, theatres, cinemas, etc. Only 12 gns. Or Deposit 28/9 and 9 monthly payments 28/9, O 
CASH OR CREDIT A 
LINEAR HIGH FIDELITY 3-SPEAKER SYSTEM = 
Consists of matched 12in., 8in. and 5in. speakers with cross-over network and frequency dis- 
criminator. Frequency range 30—20,000 c.p.s. Suitable for considerably improving the quality 
of output from a domestic radio receiver or for realistic handling of sound output from a high 
| fidelity amplifier rated at up to 12 watts. The speakers etc. are mounted on an attractive, walnut 
veneered baffle size WT 36 x 32 x 10in. Only 19 gns. or Deposit 6 gns. and 9 monthly 
payments-of 35/-. Send S.A.E. for illustrated leaflet. The system is also available without matched 
baffle. Price is 10 gns. plus 7/6 carr. Or Deposit 25/6 and 9 monthly payments of 25/6. 
COLLARO RCS54 3 SPEED MIXER COLLARO 4-SPEED 
AM/FM RADIOGRAM CHASSIS, HIGH | ;; ene AUTO - CHANGERS 
UALITY. PUSH PULL. 6-8 WATTS Fitted Studio Pick-up with turnover head. 
Q 4 OUTPUT Brand new cartoned but for 110 v. 50 c.p.s.! ... : : = 
' A.C. mains. So that the unit can be operated | With studio pick-up with turnover head, 
gy Me agence 12 eet serene. — — = v. A.C. mains we are! BRAND NEW. Cartoned, latest model. For . 
or -250 Vv. mains. overs and M.|supplying free with every changer a suitable = a > : “— er 
Wavebands plus F.M. Includes 8 latest type | auto transformer with input and output voltages aimed v. AC. — Very limited number say 
miniature B.V.A. valves. Only 22 gns. plus | clearly marked. Limited number only. £6/19/6. | Conquest £8/19/6. Continental 9 gns. Carr a 
7/6 carr. Or deposit £2/12/- and 9 monthly | Carr. 5/6. 5/6. Lif 
payments of £2/12/-. Guaranteed 12 months. L¢ 
Fo 
AM/EM RADIOGRAM R.S.C. BATTERY TO MAINS CONVERSION UNITS x 
/ Type BMI. An all dry battery eliminator. Size 5} 4} re 
2in. approx. Completely replaces batteries supplying 1.4 v. we ee om 
and 90 v. where A.C. mains 200-250 v. 50 c/s. is available.& ™ R 
Suitable for all battery portable receivers requiring & ; 
1.4 v. and 90 v. This includes latest low consumption types. a 
Complete kit with diagram. 39/9 or ready for use 46/9. fox 
Type BM2. Size 8 x 5% Xx 2hin. Supplies 120 v., 90 v., and bo 
60 v., 40.mA. and 2 v. ‘0.4 a. to 1 amp fully smoothed for 
THEREBY COMPLETELY REPLACING BOTH H.T is 
BATTERIES AND L.T. 2 v. ACCUMULATORS when the 
connected to A.C. mains supply 200-250 v. 50 c/s. SUITABLE pic 
FOR ALL BATTERY RECEIVERS normally using 2 v. = 
accumulator. Complete kit with diagrams and instructions, 49/9, or ready for use, 59/6. oT 
pre 
full 
°. - . gib 
R.S.C. TRANSFORMERS 
use 
FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED ava 
Der 
MAINS TRANSFORMERS | FILAMENT TRANSFORMERS 50 
Primaries 200-230-250 v. 50 c/s. | Primaries 200-250 v. 50 c/s. Kit 
By leading manufacturer. Brand new, cartoned, FULLY SHROUDED UPRIGHT MOUNTING | me} = i a .+-- ae e4 ve a. oes < bo 
4 wavebands including V.H.F. Auto- ‘changer at | 0463 oe ceeee a . “_ ie iese tion 
3 speeds, Hi-Fi pick-up with duo point sapphire | 250-0-250 v. 60 mA., 6.3 v.2a.,5v.2a. 17/6! I2¥ Vem8 12 v. 3 a. or 25) 
stylus. For 200-250 v. 50 c.p.s. A.C. mains. oe oan v. tor gg =? ig Mit a. 23/9; 12v.1la. ...... /9 25 v. 1.5 a. 17/6 mot 
Limited stocks at a fraction of listed price. -0-250 v. » 6.3 Vv. 68.5 V.3a., CHARGER TRANSFORMER _ 
Only 29} gns. Or Deposit £6/19/6 and 9] for R1355 conversion .............- 31/- All with 200-230-250 v. 50 roo Primaries: 5 
monthly payments of 3 gns. Carr. 10/-. 300-0-300 v. 100 mA., 6.3 v.4a.,5v.3a. 25/9| 9.9.15 v.11 a. 11/9: 0-09-15 v. 3 a. 16/9; Ab 
350-0-350 v. 100 mA., 6.3v.4a.,5v.3a. 25/9! 9.9.15 y 5 4. 19/9: 69-15 v6 a. 239, — 
300-0-300 v. og ay ct. 6.3 v. : ne Mar elton Menon ie Re aad 
1 a., suitable for Mullard 510 Amplifier 33/9 OUTPUT TRANSFORMERS Bas 
THE SKY FOUR TR.F. RECEIVER | 375-0375 v. 150 mA.,6.3v.4a.,5v.2a. 29/9| Midget Battery Pentode 66:1 for 384, etc. 316 long 
350-0-350 v. 150 mA., 6.3 v.4a.,5v.3a. 33/9| Small Pentode 5,0002 to 3 2.......... 3/9 se 
A design of a | 350-0- “¢ In 150 mA., 6.3 v. 2 a., 6.3 v. Standard Pentode, 5,000 2 to30...... 4/6 Uni 
valve 200-250) 2a PME Poh od wercadisessins 33/9 | Standard Pentode, 8,000 2 to3Q...... 49 out, 
A.C. Mains | 495-07425'v. 200 mA. 63 v. 4a, cts | Push-pull 8 watts 6V6 to 5 ohms ...... $9 {mai 
. & M. wave 3 v. 4a, ct, 5 v. 3 a. suitable Push-pull 10-12 watts 6V6 to 3 2 or 15.2 15/9 Con 
T.R.F. receiver | Williamson Amplifier, etc. .......... 49/9 | Push-pull 10-12 watts to match 6V6 to —t 
with _ selenium BO ea ee een 16/9 85) 
rectifier. For] TOP SHROUDED DROP-THROUGH TYPE | push-pull EL84 to 3 or 15 ohms ........ 169 
inclusion _in | 260-0-260 v. 70 mA., 6.3 v.2a.,5v.,2a. 16/9| Push-pull 15-18 watts, sectionally wound, 
cabinet illustra- | 350_9.350 v. 80 mA.,6.3V.2a»5V.2a. 18/9|  6L6, KT66, etc., to 3 or 15 ohms .... 21/9 
ted or walnut 250-0-250 v. 100 mA., 6.3 v.4a.,5v.3a. 22/9) Push-pull 20 watt high-quality section- 
i veneered type. | 309-0-300 v. 100 mA., 6.3 v.4a.,5v.3a. 23/9| _ ally wound, 6L6, KT66, etc. to3 or 15.2 47/9 
It employs valves 6K7, SP61, 6F6G, and is 350-0-350 v. 100 mA ee a >Sv.3a. 23/9 —_—_—_— — 
specially designed for simplicity in wiring. 350-0-350 v. 150 mA. 63v.4 = 5v.3a. 29/9 SMOOTHING ‘CHOKES 
Sensitivity and. quality is well up to standard. z eat Se ; : 2 | 2 MPs 3 Ely TOC CRONE cs 60.60 oc caccee 11/9 Pe 
Point-to-point wiring diagrams, instructions |—————————— _ : | 150 mA. 7-10 | Pe ee 119 
and parts list, 1/9. This receiver can be built ELIMINATOR TRANSFORMERS | 100 mA., 10 H., 200 ohms ............ 8/9 
for a maximum of £4/19/6 including cabinet. | Primaries 200-250 v. 50 c/s. 80 mA., 10 H., 350 ohms ...... 00000 . 516 Te 
Available in brown or cream bakelite, or | 120 v. 40 mA., 5-0-5 v. la. ... ... 14/9! 60 mA., 10 HL, 400 ohms .............. 4/1 £2. 
veneered walnut. 90 v. 15 mA., 6-0-6 v. 250 mA......... 9/11! 1 amp. 0.5 ohm. L.T. type ............ 6/6 Op 
a 
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HIGH FIDELITY PUSH-PULL UNIT 
EMPLOYING SIX VALVES. EF86, 
EF86, ECC83 807, 807, GZ34. Tone 
Control Pre-amp stages are incorporated. 
Sensitivity is extremely high. Only 12 milli- 
volts minimum input is required for full 
output. THIS ENSURES THE SUITA- 
BILITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Bass and Treble controls give both “lift” 
and ‘‘cut” with ample tone correction for 
long playing records. An extra input with 
associated vol. control is provided so that 
two separate inputs such as ‘‘ mike” and 
gram., etc., etc., can be simultaneously 
applied for mixing iaey AN OUTPUT 
SOCKET WITH PLUG IS INCLUDED 
FOR SUPPLY OF 300 v. 20 mA. and 
6.3 v. 15 a. FOR A RADIO FEEDER 
UNIT. Price in kit form with easy-to-follow 
wiring diagrams. 
Cover as illustrated 
18/9 extra. 


R.S.C. A100 ULTRA LINEAR 


>i _ 


30 WATT AMPLIFIER 


Type 807 fa a yalves are used with High 
Quality Sectionally wound output trans- 
former speciaily designed for Ultra Linear 
operation. Negative feedback of 
CERTIFIED 


uency response + 3 D. 
>. me) + 12D.B. at 
6 000 


= c/es., + 12 .B. at 12, 
c/ces., Hum and noise 50 D. B. down. Good 
Chassis 


qo reliable components used. 
nish blue er. Overall size 12x9x 
Yin. approx. Power consumption 150 watts. 
For A.C. mains rr v. 50 c/cs. 


Outputs for 3 and 15 ohm _ speakers. 
EQUALLY late FOR THE 
rpg eS FOR LARGE 


MUSICAL INSTRUME AS 
Stain G BASS, ELECTRONIC ORGAN. 
UITAR, etc. FOR DANCE BANDS, 


Or Factory built with 74 months‘ guarantee £13/19/6. TERMS ON GARRISON THEATRES, oo etc. We can supply Microphones, 
ASSEMBLED UNITS. DEPOSIT 36/9 and . yy! payments TAT etc., ri keen cash prices or on terms with amplifiers. 


of 31/9. 


ORT ENQUIRIES IN 


mains. 


recording head. 


P.A. amplifier. Negative feed-back equalisation. 
3 D.B. 50-11,000 c/cs. Facilities for recordings at 15in., 
per second. Automatic equalisation at the turn of a knob. 


Ready for use 
GNS. Carr. 7/6. 
Unit supplied with maker’s 12 months’ guarantee. 
make which represents the same exceptional value. 


LINEAR LT/45 HIGH QUALITY TAPE DECK AMPLIFIER 
COMPLETE with POWER PACK and OSC. STAGE, Suitable for Collaro Lane, 
Truvox, Aspden, Brennell, etc., 
Chassis size 12-7-3in 
Output for standard 2-3 ohm speaker. 
required for full recording. Only 2 millivolts minimum output required from 


etc. State make of 
Overall size 12-7-6}in 


ck when ordering‘. 
For 200-250 v. 50 c/cs. A.C. 
Only 15 millivolts input 


Magic Eye recording level indicator. Provision for feeding 
Linear frequency response 
Thin. or 3jin. 
When switch- 
ing from record to playback position automatic 
demagnetisation of heads is ussured. Separate 
gain and output controls. Valves type ECC83, 
E EL84, EZ80, EM34, Output 4 watts. 
We know of no other 
Leaflet 6d. 


COLLARO JUNIOR 4 SPEED RECORD 
PLAYER with 


separate pick-up having dua point 
sapphire stylus, Brand new, cartoned. For 200-250 v. A.C. 
mains only Only 4 GNS. Post 3/6. 
LG3 MINIATURE 3 WATT GRAM. AMPLIFIER 
For 200-250 v. 50 ¢.p.s. A.C. Mains. Overall size only 6} x 4} 
x2}in. Fitted vol. and Tone Control with mains switch. 
Designed for use with any kind of single player or record 
changing unit. Output for 2-3 ohms — / 
Guaranteed 12 months. 55/ 9 
R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER 
A highly sensitive 4- FOX 
valve quality amplifier 
for the home, small 
club, etc. Only 50 milli- 
volts input is required 
for full output so that it 
is suitable for use with 
the latest high-fidelity 
pick-up heads in addi 
tion to all other types of 
pick-ups and practically 
all mikes. Separate Bass 
and Treble controls are 
provided These give 
full long playing record &€ ice Hum level is negli- 
gible being 71 D.B. down. 15 D.B of negative feedback is 
used. H.T. of 300 v. 26 aa and L.T. of 6.3 v. 1.5 a. is 
available for the supply of a Radio Feeder Unit or Tape 
Deck pre-amplifier. For A.C. mains input of 200-230-250 v. 
50 c/s. Output for 2-3 ohm speaker. Chassis is not alive, 
Kit is complete in every detail and includes fully punched 
chassis (with baseplate) with the blue hammer finish, and 
point-to-point wiring diagrams and instructions. Excep- 
tional v..lue at only , £4 15/-, or assembled ready for use 
25/- extra, plus 3/6 carriage. Or Deposit 22/- and five 


monthly payments of 22/- for assembled unit. 


R.8.C. A7 3-4 WATT QUALITY AMPLIFIER 


A highly sensitive 4-valve amplifier using negative feedback 
and having an excellent frequency response. Pre-amplifier 
and Tone Control stages are incorporated with separate 
Bass and Treble controls giving full tone compensation for 
long playing records. Suitable for any kind of pick-up 
including latest high fidelity types. H.T. of 250 v. 20 mA 
availahle for supply of Radio Feeder 


and L.T. 6.3 v. 1 a., 

Unit, etc. ONLY 40 millivolts input required for full 
output. Fully isolated chassis with baseplate. For A.C. 
mains 200-250 v. 50 cycles. Output for 2-3 ohm speaker. 
Complete kit of parts point-to-point wiring diagrams 
and instructions. Only £3/15/-. carr. 3/6 or factory built 


25/- « 


xtra 


SENSATIONAL OFFER 
STAAR ber ws a MIXER 
O-CHANGE 
A precision Pn msm unit with ie finger tip 
control. Pick-up fitted with dual sapphire tipped 
stylus. very compact changer in attractive 
duo-tone finish. For A.C. mains 110—250v. Brand 
new, cartoned. £4/19/6. Post 4/6. 


ACOS HIGH FIDELITY PICK-UPS. 
cartridge. Duai point sapphire stylus. 
fortunate purchase enables us to offer — is 
approx. half price. 


LINEAR “DIATONIC” 10-WATT HIGH FIDELITY 
AMPLIFIER. Incorporating pre-amp. For A.C. mains 
input 200-230-250 v. 50 c.p.s. A compact attractively 
finished unit with two separately controlled inputs and 
outputs for 3 and 15 ohms speakers. Separate Bass and 
Treble controls. Five latest type miniature Mullard valves. 
Only 12 Gns. Send S.A.E. for leaflet and credit terms 


GP54 with HGP59/52 
Cream finish. A 


29/11 


LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. 
Suitable for use with Garrard B.S.R. or any other record 
playing unit and most microphones. Tota! negative feed- 
back 12 D.B, Separate Bass and Treble controls. For 
A.C. mains input of 200-250 v. 50 c.p.s. Output for 2/8 
ohm speaker. Three miniature Mullard valves used. Size 
only 6x5 x5fin. high. Chassis fully isolated from mains. 
Guaranteed 12 months. Only £5/19/6. Or Deposit 22/-, 
and five monthly payments of 22/-. Send S.A.E. for leatlet. 


PLESSEY 
DUAL 
CONCENTRIC 
12in. P.M. 
SPEAKERS 


(15 ohms), consisting of a 
high quality 12in. speaker 
of orthodox design support- 
ing a small elliptical spea- 
ker ready wired with choke 
and condensers to act as 
tweeter. This high fidelity 
unit is highly recommended 
for use with our All or any 
similar amplifier. Rating is 
0 watts. Gauss 12,000 
lines. Price only £5/17/6. 
Or Deposit 13/- and nine 


monthly payments of 13/-. 


Radic Supply Ce. (LEEDS) LTD. 


Personal Shoppers to MAUDE ST. (Opposite Parish Church — LEEDS, 2. 


Mail Orders to 29-31, 
c.W.O. 


Terms: 


Moorfield Road, LEEDS, 12. 
or C.O.D. No C.O.D. under £1. 


Postage 1/9 extra on all orders under. 


£2. 2/9 extra under £5 unless carriage charge stated. Full Price List 6d. Trade List 5d. 
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until | p.m. S.A.E. please with all enquiries. 


All ULTRA LINEAR 


12-14 WATT AMPLIFIER 


NEW 1958 DESIGN HIGH-FIDELITY PUSH- 
PUL!. AMPLIFIER WITH “ BUILT-IN” TONE 
CONTROL PRE-AMP. STAGES 


Two input sockets with associated controls allow mixing 
of “mike” and gram. as in Al0. tat sensitivity. Includes 
5 valves, ECC83, ECC83, , ELS4, 5Y3. High Quality 
sectionally wound output ae specially rarest 
for Ultra Linear operation, and reliable small conde: 

of current manufacture. INDIVIDUAL CONT OLS 
FOR BASS AND TREBLE “Lift” and “Cut” Frequency 
response +3 DB 30-30,000 c/cs. Six negative feedback 
loops. Hum level 60 DB down ONLY 23 millivolts INPUT 
required for FULL OUTPUT. Suitable for use with all 
makes and types of pick-ups and mi 
with the very best designs. For STANDARD or LONG 
PLAYING c For INSTRUMENTS 


with plug provides 300 v. 3 
supply of a RADIO FEEDER UNIT. Size approx. 12-9-7in. 
For A.C. mains 200-230-250 v. 50 c/cs. Output for 3 and 15 
ohms speakers. Kit is complete to last nut. Chassis is 
fully punched. Full instructions and point-to-point wiring 


diagrams supplied. 
Only 8 GNS. or factory built 45/- extra. 
Carr. 10/-. [f required louvred metal cover with 
2 carrying handles can be supplied for 18/9. TERMS ON 
ASSEMBLED UNITS. DEPOSIT d nine monthly 
payments of 25/6. Send 8.A.E. for Illustrated leaflet 
detailing, Ready-to-assemble Cabinets, Speakers, Micro- 
phones, ete., with cash and credit terms. 


W.B. “STENTORIAN” HIGH FIDELITY 
. SPEAKERS. 

HF 1012, 10 watts 15 ohm (or 3 ohm) speech coil. Where @ 

really good quality speaker at a low price is required, we 

highly recommend this unit with an amazing performance. 

£4/10/9. Please state whether 3 ohm or 15 ohm required. 


P.M. SPEAKERS. 2-3 ohm 2tin. Rola Pee 5in. Good. 
mans 17/9. ia Elliptical 19/9. 6in. Rola, 19/9. 
Sin. Rola, 19/9. Goodmans 21/9. 10in. R.A., 28/9. 


10 x 6in. Biinticel aaah 29/9. 12in. Pee. 29/11. 
12in. Plessey 3 ohms, 10 watts, 12,000 lines, 59/6. 


SUPERHET RADIO FEEDER UNIT 


Design of a high quality Radio i ae iegocteny suitable 
for use with any of our Amp! A jode Heptode 
F/changer is used. Pentode ie an double Diode Second 
Detector, delayed A.V.C. is arranged so that A.V.C. ae 
tortion is avoided. The W.Ch. Sw. incorporates Grai 
position. Controls are Tuning, W. Ch. and Vol. Cunt 
will load most Amplifiers caine 500 mV input depending 
on Ae location, Only 250 v. 15 mA. H.T. and L,T. of 
6.8 v. 1 amp. required from amplifier. Size of unit approx. 
9-6-7in, high. Send 8.A.E. for illustrated leaflet. Total 
building cost is 635 Point-to-point wiring diagrams 
and instructions, 2/6. 
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RADIO SUPPLY co. (LEEDS) LTD. _ Seen SEE DISPLAYED 


(Dept. D) Maude Street, (Opposite Parish Church School) Leeds, 2. VERT PAGE 129 


CO-AXIAL CABLE. 75 ohms, }in., 8d. yard. | LINEAR 50 WATT HIGH FIDELITY AMPLIFIER 

Twin screened feeder 11d. yard. Sensitivity 25 millivolts for full output. Completely enclosed in well ventilated case with carrying 
——_—__—_—_—____—————— | handles. Suitable for any kind of Microphone or pick-up. Output matchings for 3 ohm and 15 ohm 
ELECTROLYTICS (current production) —.. Brand New, cartoned. Guaranteed 12 months. For 200-250 v. 50 c.p.s. A.C. mains. 


Not Ex-Govt. nly 19 gns. Carr. 15/- . Or Dep. 3 gns. and 9 monthly payments of 42/3. 

Tubular Types Can Types | EX. GOVT. 50 WATT AMPLIFIERS. Brand | MANUFACTURERS’ SURPLUS 
8 mfd. 450 v. 1/9 16uF 450 v. 2/9) new. For, 200-250 v. 50 c.p.s. A.C. mains. | TRANSFORMERS. Primary 230-250 v. 
8 mfd. 500. 2/6 + 324F.350v..... 2/11 | Designed for speech only but with suitable || D°S> through type 325-0-325 v. 100 mA. 

. | 1 > 
16uF 350 V1 32 mfd. 450 v. 4/9 | pre-amp, could be used with Gram. or Radio. | 6.3 v. 2.5 a., 5v. 2a.17/9. Post 2/9. 

Me v. ; 100 mfd.450v.  4/9| Valves included. Four 6L6s used for output. 
16uF 450 v. 2/9 8-8uF 450 v. 2/11 | Complete with hand microphone with good | F EX GOVT. SMOOTHING CHOKES 
16uF 500 v. 3/9 8-16uF 450 v. 3/11 | length of lead. Unused in original — 250 mA., 20 H., 150 ohms ..........+- 19/6 
25uF 25 v. 1/3 16-16uF 450 v. 3/11 | cases. Only 9 gms. Ready for use. Carr. =| 250 mA.,5H., 50 ohms ............ 12/9 
50uF 12 v. 1/3 32-32uF 350 v. 4/9 | RE-ENTRANT SPEAKERS. Tannoy 8 wae 4 mA., 10 H. pp FO GRD cccccccecees 10/11 
50 mfd. 25 v. 1/9 32-32uF 450 v. 5/9 | 7,5 ohms suitable for above, 25/- each. 0 mA., 12 H., 100 ohms ........++ 9/9 
50uF 50 v. 1/9 100-100 mfd. 350 v._ | § CORED FLEX. Rubber insulated, indi- | 100 mA., 10 H., 100 ohms_........-- 6/9 
100 mfd. 12 v. 1/9 5/9 | vidually coloured 14/36. 1/3 yard, 50/- 50 | 100 mA.,5 H., 100 ohms, tropicalised.. 3/11 
oa. 3 = a. Se 5/9 | yards. £4 per 100 yards. | 80 mA., 20 H., 900 ohms .........-++ 6/9 

Vv -200 mfd. 275 v. TADMED.S | 
6,000 mfd.6v. 3/11 670 a ens UNS CL INSFORMERS || EX. GOVT. CASES. Well ventilated, 
— | -250 v. 50 c/s. input. |] black crackle finished, undrilled cover. Size 
VOLUME CONTROLS with long spindles, all | 250-0-250 v. 60 mA., 6.3 v. 3 a., 6.3 v. la. |! 14x 10x8hin. high. IDEAL FOR BAT- 
values, less switch, 2/9; with S.P. switch, 3/9. Ne RSD, 6 o.6:0 0:5 0:0..0-0:0.9.6.00:0:0 11/9 |] TERY CHARGER OR INSTRUMENT 
| 


EX GOVT. STEP UP/STEP DOWN | Ft, 0-110- 200- —<_? 250 ewe & CASE, COVER COULD BE USED FOR 


pik tae Rate 21/9 | ’ 
TRANSFORMERS. Double wound 80/100 -0-230 v. 80 mA., 12.6 v. 15a.5v.2a. 11/9| AMPLIFIER. Only 9/9, plus 2/9 post, 


230 30 - : : : . ‘ 

‘i watts. 10-0-100-200-220-240 v. to 5-0-75-115- || Size 13}in. x 8in. x 6}in. with undrilled 

125-135 v. or Reverse. Only 12/9 plus 2/9 post ae. 350 150 mA. 5 6. ty = ye a, “<< Ba: one | | perforated cover finished in stoved grey 
10-0-100-200-220-240 v. to 9-0-110-122-136- 400-0-400 v. 250 mA. 5 v. 2 a., 5v.2a. 18/9 enamel, 7/9, plus 2/9 post. 

148 v. or Reverse. 300 watts, 35/9, plus 7/6 carr. | 459_9_450 Po 150 mA. 6.3 v.5a.,6.3¥. 12. SPECIAL OFFERS. Small 2 gangs .0005 


mfd., 4/9. Electrolytics 32-32- a mfd. 


EX GOVT. METAL BLOCK PAPER oe SRPMS re 29/9 
4 ma. 1,000 CONDENSERS. : 450-0-450v. 250mA.6.3¥.3a,6.3¥.1a, 250 v., 2/9 each or in lots of six, 2/3 each. 

. Vv. Vv. PL. SE ais 4s Awe werd 3.0104 6600546 00.00 

10 mfd. 500 v. ............5. 3/9 NRG: Sai Bilisiassc.irsistncsia acwacc 12/9 BRANDNEW 
EX GOVT. VIBRATOR UNITS. 12 v. | 0-24-26-28 v.15 amp. A.C. conservative LUCAS MOTOR 
input, 280 v. output. Suitable for Car Radio, | Gov. rating (marked oe _ tating. after | CYCLE BATTER- 
etc. 16/6. rectification) 69/9. Carr. IES. 6 v. 22 AH. 
VIBRATORS, oak and Wearite, synchronous 0-10- 20-25 ¥. 24a. (Gov. rating) 79/6. Carr. 15/-. (In sealed cartons). 
7 pin, 2 v. 7/9, 6 v. 8/9. _ EXTENSION Limited number avail- 

IN TRANSISTORS. R.F. type SPEAKERS able singly, at only 


JUNCTIO: 
17/6, A.F. 7/9. 39/6 each. Carr. 3/6. 


INSTRUMENT KNOBS. Black liin. diam. 
Standard type 1/- each. 9/= doz. 90/- gross. 


BAKELITE FUSE HOLDERS. Panel mtg. 
4/6 doz. 


Limited number in hand- - 
some Walnut veneered Or 75;- pair. Carr. 
cabinets. 2-3 ohm speech 5/-. 

coils. 6}in. 29/9. 8in.| INSULATED STAPLES jin. Boxes of "100. 
35/9. Only 1/- each. 10/6 doz. £5/10/- gross. 


AC FROM ANY DO SOPPLY OW) (i ——_—_—_—_—_— es 
MINIATURE COILS 
FOR TRANSISTOR RADIO CIRCUITS 


These are the smallest screened coils 
available on the British market or the 


Continent. 
DIMENSIONS:— 
DC/AC CON VERTERS Height (Excluding Lugs) .. 5/8in. 
Diameter (Top) .......... 9/16in. 
* Tape Recorders Diameter (Base) ........ 5/8in. 
* Latest Radiograms *Latest high-efficiency ferrite 
* FMIAM Radios pot cores and litz windings. 
* Record Players *High Q for maximum gain 
* Television and selectivity. 
. *Coupling ratios carefully de- 
* Electronic Devices signed to match latest R.F. 
* Recording outdoor * Electric Shavers transistors. I.F.—460/470 
events c/s. 
*Low-loss moulded nylon 
*« — from car y rebaltnoning 
* AC mains perform- _ TYPES AVAILABLE:— 
ist 
ance from caravans 735 Oscillator Coil List Price 
battery supply 736 Istor 2nd I.F.trans- 11/3 each 


former. postage 
737 3rd I.F. transformer 6d. extra. 


Connection diagram supplied. 
DELIVERY: Ex Stock. 


C.W.O., or C.O.D. (1/6d. extra). 


%* Operates the latest 
Hi Fi sound repro- 
ducing equipment 
from DC Mains or 
Ships’ DC supply 


Trade, Manu- 
facturers, and 
Export enquiries 
invited. 


Orders and enquiries direct to the manufacturers :— 


CHANNEL ELECTRONIC INDUSTRIES LTD. 


(DEPT. WW/C) BROWELLS LANE - FELTHAM - MIDDLESEX COMPONENTS DIVISION 


TELEPHONE: 4242 & 4837 DUNSTAN ROAD BURNHAM-ON-SEA SOMERSET. Phone 3167. 
EE EELS TT 


XUM 


uiries 


LTD. 


one 3167. 
ES wire 


Juty, 1958 


MONITOR TYPE 6l. 3tin. 
Tube. AC mains power pack. Very 
modern design. Ideal for conversion to 
Oscilloscope, full data supplied. Condi- 
tion as new. £€8/19/6, carr. 15/-. 


TRANSMITTER TYPE 36. A complete 
50 Watt transmitter for phone or CW. 
Covers 10-40 Mc/s. 


C.R. 


Tested and ready to 
plus into A.C. mains. £12/10/-, carr. 30/- 
Eng. & Wales. For - details see previous 
adverts or send S.A 


VHF TRANSMITTERS. BC-950A-130 
100-150 Mc/s., 4 channel, crystal control- 
led transmitter. Complete with valves- 
2 of 1625, 2 of 832A, | of 815 (modulator). 


BRAND NEW. In original American 
packing. (Xtal not supplied). £5/19/6. 
Carr. 7/6 


BEACON TRANSMITTER-RECEIV- 
ERS RT37/PPN2. Contains 5 3A5, 3 
185, | 1S5, and two 2 Volts vibrapacks. 
Complete in haversack with telescopic 
mast antenna, lightweight phones, manual 
ec. BRAND NEW. Special reduced 
price, 65/-, carr. 7/6. 


AVOMETER MODEL D. 
Large size AVO. For full details see 
previous adverts. Thoroughly over- 
hauled. Complete with batteries and 
instructions. £8/19/6, post 4/-. 


SANGAMO-WESTON ANALYSER 
E772. A _ useful multi-range meter in 
Rexine covered carrying case. Thoroughly 
overhauled and in perfect working order 
For full details see previous adverts. 
10 Gns., carr. 4/-. 


TRIPLETT COMBINATION 
TESTERS. Valve tester and multi- 


34 ranges. 


meter combined. 10,000 ohms per volt. 
Complete with batteries, instructions, 
and tested ready for use on A.C. mains. 
BRAND NEW. €14/19/6, Carr. 7/6. 
See illustrated advert. p. 140 May W.W. 


Best Buy 


WIRELESS WoRLD 


HRO SENIOR MODELS 


Complete with valves, 9 general coverage plug-in coilsets 

50 Kc/s. to 30 Mc/s., instruction booklet, and circuit, but less 

external power supply unit. 

Table models, as new condition, 21 GNS. 

18 GNS. Packing and carriage 22/- extra. 
Send S.A.E. for further details. 


METER BARGAINS 


Rack Mounting, 


RANGE 81 PRICE 
50 Microamp. D.C. M/C 2}in. Flush Circ., scaled 0-100 59) 
100 Microamp. D.C. M/C 2}in. Flush Circ. 42) 
100 Microamp. D.C./M.C 2}in. Flush Ce. scaled “Megs.” 39. 
500 Microamp. D.C. M/C 2in. Flush Circ. Ex 19 Set 12/ 
1 Milliamp. D.C. M/C 2in. Flush Square. Fe/NFe. “gn 22 
1 Milliamp. D.C. M/C 2}in. Flush a Made 1954 25/- 
1 Milliamp. D.C. M/C 34 Flush Ci 35/- 
1 Milliamp. D.C. M/C 6in. Flush Cire. Scaled 0-12 v. 79) 
200 Milliamp. D.C. M/C 2}in. Flush Circular 10, 
1 amp. Thermocouple 2tin. Projecting Circular 6. 
1 Amp. Thermocouple 2hin. Flush Circular 7 
4 Amp. Thermocouple 2in. Flush Square 6) 
15 Volts A.C. M/I 2}in. Flush Circular 8/ 
300 Volts A.C, M/I 6in. Flush — Made 1955 79/ 
300 Volts A.C. M/I 2}in. Flush Cire 25/- 
500 Volts A.C. M/I 2}in. Flush neuer 25/- 
40 Amperes D.C. M/C 2in. Flush Circular y | 


6 
Full wave bridge. Brand new, Salford 1 mA. 


6/6. 5 mA., 6/6. STC 2 mA., 5/6. 


MULLARD C. & R. BRIDGES. 0.1 Ohm 
to 10 Megohms in 4 ranges; 10 pFd. to 
l0mFd. in 3 ranges; Calibrate, Open 

Bridge, and % ranges. For 100-250 V 
A.C. mains. Tested and guaranteed. £7/10/-. 

| Post 3/6. 


AMERICAN METERS. Triplett 100 microamp., 4in. meters, scaled 

as multimeter. exactly as used in Combination Tester. 

Brand new, boxed, 79/6. Post 1/6. 

Triplett 100 microamp, uare, flush mtg. Scaled as output ge 

1.5 and 0-6 volts A.C. 5 ae not fitted. Brand new, boxed, 42/6. Pos 
1/-. Westinghouse 0-5 Milliamp D.C., flush mtg., circular, 2in. blank 
black scale. Brand new, boxed, 8/6. Post 1/-. 


ADMIRALTTY HT RANSFORMERS. 
Pri. 230 V. 50 c/s. Secs. 620-550-375-0- 
375-550-620 V. (620 and 550 V. 200 
m/Amps., 375 V. 250 m/Amps.), plus 
two 5 V. 3 Amp. rectifier windings. 
Total rating 278 VA. Upright meg. 
W.25 Ibs. Made 1953. BRAND NEW. 
Original boxes. 45/-. Carr. 5/-. 


MAINS ISOLATING TRANSFOR- 
MERS (Vortexion). Fully shrouded. For 
testing A.C./D.C. sets in safety. 230 v. in- 
put. Output 230 v. 100 watts, 22/6. Post 2/6. 


DUAL PURPOSE TRANSFORMERS 
(Gresham). Pri. 230/250 v. Secs., 240- 
0-240 v. 1.5 amps., 5 v. 12.5 amps., 
5 v. 1.75 amps. Ideal for ISOLATING 
TRANSFORMER, to obtain TWO 240 v. 


watt lines. Potted, oil-filled, 7 x 
7} x 10}in. high. We. 50 lb. BRAND 
NEW. £3/10/-. Carr. 10/-. 


MARCONI LOOP AERIAL type 696. 
Asmall, compact, enclosed loop. On swivel 
mount with degree scale. BRAND 
NEW. 69/6. Post 2/6. Ideal for RI155, etc. 
BATTERY CHARGERS. ‘Input 230 v. 
AC. Output 12 v. D.C., 1.5 amps. In oom 


hiew +" case, 7 x 6 x Sin. BRA 
35/-. 

CRYSTALS. 200 Ke/s. 

10/+ each. 


American GEC, 

100 Ke/s. RCA bars, 15/-. 
SANGAMO- 

WESTON 
VOLTMETERS 
4 S61. Dual range 
0-5 0-100 V. 
# D.C. FSD I m/A. 
3in. scale. Recent 
manufacture. Ideal 
for schools. Com- 
plete in super 
ay canvas car- 
case, with 


ying 
‘BRAND NEW. 


prods and leads. 
boxed. 27/6. Post 2/6. 
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AMERICAN MULTIMETERS 
A good general purpose portable meter by Precision, U.S.A. Basic, 
FSD 400 micro-Amps. Ranges: A.C. and D.C, volts 0 to 12, 60, 300 
600, 1,200 and 6,000; D.C. milli-Amps. 0 to 1.2, 12, 60 and 600; Ohms, 
0 to 5 K. 500 K. and 5 Meg.; —10 to + 16 dB. In polished wooden case 
with carrying handle and compartment for leads, etc. Size 7} x 7} x Shin. 
Complete with batteries, tested and guaranteed. £6/19/6. Post 2/6. 


ADMIRALTY POWER UNITS. Equivalent to AM234. 
50 c/s. A.C. mains. 


Input 200-250 v. 
Outputs 240 v. D.C. 125 m/Amps. and 6.3 v. A.C. 


6 amps. Dual purpose 2}in. aged mounted 300 v. meter reads input and 
H.T. volts. Double smoothing ith paper capacitors. Standard 19in. 
rack mounting. BRAND NEW. 79/6. Carr. 7/6. 


MEGGERS 

Evershed and Vignoles Wee Meggers. 500 Volts. Complete in leather 
case, with leads and instruction booklet. BRAND NEW, £12/ ROK. Ditto 
as ~~ £8/19/6. Ditto, but 100 Volts, BRA W £6/10/-. 
E. & V. SERIES 2 MEGGERS. 500 Volts. 0-100 Megohms. In leather 
case. First class condition. ee £16. 

INSULATION TESTERS by rd Electric. 500 Volts. 0-50 Megohms. 
Tested and guaranteed. ONLY £8/10/-. 


MINIATURE 373 IF STRIPS. For FM tuner described in “ Practical 
Wireless.” Complete with 3 of BF91, 2 of EL92 and 1 of EB91. A fresh 
release enables us to = these once again. BRAND NEW. Complete 

reprint of conversion instructions and circuit supplied free. 42/6. OR 
sa valves, 12/6. Post, either, 2/6. 


MARCONI SOSNAL mae 


85 Ke/s. to 25 Mc/s. A.C. ma’ diti 
ing order. TF144F, £45. "TFIAdG, 250. 


CR100 SPARES KITS 


Contents: 15 valves, 2 of U50, DH63, Eres, X66, and seven KTW61 


work- 


or KTW62. Output transf: Potentiometers, 
PK screws, pilot lamps, drive cord, etc. = ALL BRAND NEW. 
59/6. Post 4/6. 

UIVLUTVUTUVMUAUE ALUN UTNE 


CHARLES BRITAIN (Radio) Ltd. 


11 UPPER SAINT MARTIN’S LANE 
LONDON, W.C.2. TEMple Bar 0545 


One Minute from Leicester Sq. Station (up Cranbourn St.) 
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday 


131 
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RIISS RECEIVERS. Model “B"’ with 
latest type SM drive. In good condition 
and perfect working order. Realigned 
and air-tested. S.A.E. for details of power 
packs, etc. £7/19/6. Carr. 10/6. 


TECHRAD AMPLIFIERS (U.S.A.). High 
sensitivity, suitable for crystal, moving 
coil, or ribbon microphones/pickups, etc. 
Output 12 watts into 600-15-7.5-5.2.5 ohms 
Complete with four 6J7 met., two 6L6GA, 
one 5U4G, and ready for use on 200-250 V 
A.C, mains. In grey crackled steel case 
17 x 10x 10in. Absolutely BRAND NEW 
£13/10/-. Carr. 10/-. 


BENDIX MODULATOR/POWER 
UNITS. Type MP-28-BA, for TA-I2 
transmitters. With 24 V. D.C. input, 
5 - 450 m/a. output dynamotor, 
éN7met Mic. Amp. . 6F6: 


met Driver, and 
ft 


two s. plete 
with Mic. Transf. and be Transf. 
for modulating two allel 807's. 


Brand new 79/6. Slightly ‘soiled 69/6. 
arr. 7/6. 
DYNAMOTORS. As used in the 
above. Brand new 32/6. Used 19/6. 
We. 13lb. Carr. 4/-. 


MARCONI TF.340 OUTPUT METERS. 
Perfect working order. £29/10/-. 


TRIPLETT MULTIMETERS 

25 Ranges: 0 to 5, 25, 100, 250, 1,000, 
and 5 kV. D.C. (20,000 OPV); 0 to 5, 25, 
100, 250, and 1,000 v. A.C. (1,000 OPV): 
0 to 50 microA, 1, 10, 100 and 500 mA 
| and 5 amps D.C.: 0 to 4, 1, 5 and 10 
amps. A.C.; 0 to 1,000, 100 K, and 10 
megohms. "Square —. size 4 x 4in. 
Contained in Il} x 8 x Stin. wooden 
case, weight 10Ib. Sunpiitd complete 
with instruction book, batteries, leads 
and special high voltage leads. BRAND 
NEW ready for use and fully guaranteed 
15 gns. Post 5/-. 


VIBRATOR PACKS. input 6 v. D.C. 
Output approx. 100 v. D.3. at 30 m/amps.. 
fully smoothed and R.F. filtered. Size 64 x 
5 x 2in. raat with Mallory 629C vibrator. 
BRAND NEW. Boxed. 12/6. 
ANOTHER, but 200 v. D.C. 100 m/amps. 
With OZ4 valve and vibrator. BRAND 
NEW. Boxed. 25/-. 


RCA OUTPUT TRANSFORMERS. 
As used in MI-11220 Amplifier. Primary 
for push-pull 6L6’s. Secondaries 5, 7.5, 
5, and 600 ohms, and tertiary for NE 

25 watts power rating. Potted construc- 
tion, with tag connections Full circuit 
of RCA amplifier supplied. ND 
NEW, 27/6. Post 2/-. 


AR77 MAINS TRANSFORMERS. Fully 
shrouded, drop-through 33in x 3{in. 
Prima 1 10/125/150/210/240 v. 50-60 ¢/s. 
Secs., hs-0. v. 100 m/amp., 6.3 v., 3.5 
amp., and 'f - 3 amp. BRAND NEW ex- 
U.S.A., 29/6. 


MINIATURE STC RELAYS. 250 
ohms coil. DP C/O (double silver con- 
tacts). It x § x din) We. one oz. 6 v. 
operation. 7/6. 


USA RELAYS. 
from 3 Volts. 
Brand new 


25 Ohms coil operates 


4 pole C/Over and | make. 
Boxed. 8/6 post paid. 


RCA TE-149 HETERODYNE WAVE- 
METERS. Employs V-cut | Mc/s. crystal 
%). Overall accuracy better than 
0.02%. Dial DIRECTLY calibrated every 
| Ke/s. from 2.5-5 Mc/s. Useful harmonics 
up to 20 Mc/s. Provision for fitting internal 
dry batteries. As new, in original transit 
case. £9/19/6. Carr. 5/6. 


WIRELESS WORLD 


Jury, 1958 


| CASH OR TERMS } 


17” T.V. CHASSIS 
TUBE & SPEAKER 
£19/19/6 


er °.H.T. 


Chassis is easil 
I7in. 


er range). 
fitted into any cabinet. 
Less valves 12 months guarante 
on tube, 


valves and chassis. 
EY5!1, 6 D2, EL38, EL4I and 7-6Fl’s 
B.B.C. and I.T.A. channel required. 


Turret tuner 50/- extra. 


each. Ins., car. (incl. tube) 25/-. 


14” T.V. CHASSIS TUBE & SPEAKER £13/19/6. 


As above with I4in. round tube. Less valves. 
With valves £19/19/6. Turret tuner 50/- extra. 


T.V. AERIALS 25/6. 


Ins., car. 25/-. 


GANG CONDENSERS 1/9. — and three gang, 500 pf., 
P. 1/3. 


ard, salvaged, tested. P. & 
ATTRACTIVE EXTENSION SPEAKERS 
< IN CABINETS 29/9. 


Fitted with an 8in. P.M. speake 
Standard (2-5 ohms). 


Complete. 
HIGHEST quality. 


Ins., car. 3/6. 
8in. P.M. SPEAKERS 8/9. With O.P. TRANS. 10/-. 


Send for free 
1958 Catalogue 


6213 ROMFORD ROAD, MANOR PARK, E.12 


Liverpool St.—-Manor Park station 10 min. 


Latest improved circuits. High- 
(brilliant picture), 
improved sensitivity (for great- 


Y 


rec- 
tangular tube on adapted chassis. 


e 


3 months guarantee on 
With valves £25/19/6. Valve line-up: 6SN7G, —— 
tate 
Extra channel supplied at 7/6 


3 months guarantee. 


For all I.T.A. channels. Outdoor or loft. Three element. Famous 
manufacture at half the normal price. Post 2/6. 
stand- 


r, 


Flex 
and switch included. Unrepeatable at this price. 


P. & P. 2/9. 


DUKE & Co. (0det6), 


END OF SEASON BARGAINS 


HOME RADIO 
79/6. 
Five valve (octal) superhet. 
Three waveband receiver A.C./ 
D.C. Universal mains can be 
adapted for gram. P.U In 


wooden cabinet 9 x 18} x 
Iizin. Ins., car. 7/6. 


17” £7/10/0 (RECT.) T.V. TUBES (USED) 14’ £5/10/0 
(RECT.). 12 months guarantee. 


Six months full replncement, six months 
progressive. Made possible by the high qual- 
ity of our tubes. Ins., car. 15/6. Convert your 
9in., 1Oin., 12in. tubes to I4in., 15in., 16in. 
(round tubes). Our special offer for these sizes 
£5. Full instructions in our FREE CATA- 


LOGUE. 12in. T.V. TUBES £6. Three months 
guarantee on round tubes. Ins., car. 15/6 on 
all tubes. 


SOLO SOLDERING TOOL 19/6. 
110 v. or 6 v. (special 
adaptor for 200/240 v. 10/- 
extra). Automatic solder 
feed. Includes a 20ft. reel 
of ERSIN 60/40, solder 
and spare parts. Itisatool 
for electronicsoldering or = — 

car wiring. int" «aes S 
lutionary in design. 
Instantly ready for use and cannot burn. 
In light metal case with full instructions 
for use. Post 2/9 


SUPER CHASSIS 99/6. 
Five valve superhet chassis, including 
Bin. P.M. speaker and valves. Four con- 
trol knobs (tone, volume, tuning, w/ 
change switch). Four w/m and with position for gram. P.U. and extension 
speaker. A.C. Ins., car. 5/6. 


TECHNICAL TRADING CO. 


4-SPEED PLAYERS. (while they last) 


WITH STAAR GALAXY AUTOCHANGERS, 
LIGHTWEIGHT DUAL SAPPHIRE TURNOVER 
P.U. A.C. 200/250 v. (Listed approx. £15.). THIS 
YEAR’S BARGAIN. High finish 

case as illustrated. (Post 4/-.) £5. 15 
4-SPEED PLAYERS. Above Changer, 3 Valve 
Amplifier, 7in. speaker in two-tone Portable 
Attache Case (worth £20). 13 GNS, 


Power 


GALAXY SPARES. Motors 200/250V AC, 12/6. Rubber idler wheels, 4/6. 


(EX EQUIPMENT) 


point cartridges, 12/6. Sonotone cartridges. 19/6. Etc., etc. Enquiries welcomed. 
RED SPOT (up to 800 Ke/s). Guaranteed........ Ji 
TRANSISTORS BLUE eis (up to 1.6 Mc/s.) Guaranteed...... 10/- 
WHITE SPOT (up to 2.5 Mc/s.) Guaranteed...... 14/- 

GUARANTEED l2in. (MW31-74, CRM121, 3/31, etc.) £5 5 O 

l4in. (MW36-24, C14BM, 4/14, etc.).. £410 O 

1. V. TUBES - l7in. (MW43-64, C1I7BM, 4/15, etc.).. £2610 O 

l7in. (CRM171 only)...........-. £6 0 0 

(All guaranteed 6 months) (carr. & ins, 12/6) 


GUARANTEED RADIO VALVES, 


5U4 6/6 | 6L6G 8/- ) 12Q7GT / ECC84 10/6 ; PENS 1E 
5Z4 9/- | 6L7 6/- | 25L6GT §g/ EOCS85 9/- PCC84 . 
6AC7 5/6 | 68A7M = Ji= | 2525 9/ ECF80 19/- 1 
6A8 9/- 68G7M 5/6 7 ECL80 13/6 1 
6AL5 56 | 63J7M 7/6 9 EF36 4/- 
6AM6 6/6 | 6SKGT 5/- | 9 EF37 Ji- 1 
eee 88 | cect Ee Bias & ine . 
6BEEé 6 : 5 - : 
6C4 é 4/9 6V6G 6/- 7/ EF50(BR) 3/6 PM12M 
6C6 4/6 | 6V6GT = | 807(BR) 3 EF50(AM) 4/9 | PY80 
6D6 4/6 | 6V6M Fi- | 307(AM) 65/ EF80 11/- PY81 
6H6 Qi- 6X4 6/- | EA50O 1/6 | EF85 Fle PY82 
635M 5ie | 6X5GT 5/- EB34 1/ EF89 9/6 | SP4B 
6J5GT 4/6 | 7B7 7/6 | EBOl 5/ EF91 6/6 | SP13C 1 
635G Bie | 6C6 7/6 | EBC33 J/e EF95 8/6 | SP41 
656 4/6 | 12A7M—s BIB | E52 5le | EL32 4/6 | SP61 
6J7G 5le | 12AT7 8/- | ECC31 9/6 | EZ80 7/6 maar 1 
6K7G 4/6 | 124U7 6/6 |_ ECCS! 8/- | HVR2A 5/- | yoo 
6K7M 6/- | 12AX7 8/6 ECC82 eve KT44 12/6 | us2 
6K8G 7/6 | 12K7GT 6/6 | ECCS33 KTW63 6/- | VP41 9 
SEND S.A.E. FOR SPECIAL LIST 500 ITEMS 
All items less 5% and post free for a dozen or more 
Postage 1/- in £1 (1/9 in £1 Speakers/Traps.), Min. 6d. ee 0. D. 


100 TELEVISION SET BARGAINS TO CALLERS 


350/352, FRATTON ROAD, PORTSMOUTH 


BABH' AD AUWAHG?’'H' aa’ ' 


‘““ RECO ” TRANSISTOR ONE WITH Vari * Q” 
ferrite coil an to 500M, personal phone, etc. Case 

Bisize 4hin. < $hin. < Ihin. Complete kit 30/-. P.P. 2/-. 

With dei waves 3/6 extra. 


An amazing receiver which on test (50 miles 
rom ondon) received Continental stations 
with only a few yards of aerial wire. The Home 
and the Third were received on built-in Vari 
pe as ferrite rod aerial. All parts and plastic case 
4fin. < 3hin. X fin. and balanced armature output 
unit 49/6. With miniature earpiece 55/-. P.P. 2/3. 
Middy 2 is similar to 3 but less sensitivity control, 


“RECO” SPECIAL TRANSISTOR THREE 


This fine receiver has now been greatly improve! 
with the addition of a handsome looking chrom- 
ium plated telescopic aerial 114in. closed, 48in. 
extended. as sensitivity control and High 
* Frame aerial. Complete kit with choice of 
“*Sonotone ™ miniature earphone or balanced 
armature output unit which, in areas of ge 
able signal reception, can be mounted inside case. Case size 64in. X 
48in. x Ihin. with red plastic ornamental unit cover. 77/6. Less tele- 
scopic aerial and with balanced armature output unit 65/-. 


“RECO” MIDDY TRANSISTOR THREE 


Small in size, big in performance. Ideal for invalids. 
Take it on holiday. Vest pocket size 4Zin. < 3thin. * 
Zin. In areas of reasonable signal reception receives 
local stations on built-in ferrite rod Vari ** aeri 
Covers 180 to 500 metres. Complete with three 
gD) transistors and pencell. Price including ‘* Sonotone 
MEP miniature earphone with moulded ear insert and 
» lea “. verseas orders. Carr. |0/- extra. 

All ** Reco” kits with ferrite rod aerials can now 
supplied either for edium and Long wave 
(3/6 extra) or Medium and Short waves. Please state preference. Cases 
finished in red/black or red/coral pink 3/6 extra. P.P. 2/3, 


Pictorial wiring diagrams parts price list for all the above 2/6. 


RADIO EXCHANGE CO., Dept. W.W. 
27A, Harpur Street - BEDFORD Phone: Bedford 236) 
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] PLESSEY SPEAKERS 


Tin. x 4in. elliptical 3 ohms 18/6, post paid. 
Sin. circular, 3 ohms, 17/6, post paid. 


) CONVERTORS. Easily the most useful 
p units released by the Ministry. Within 

minutes you can extend the frequency of 
any receiver to cover the following:— 
)R.F. 26 50-65 Mc/s Variable tuning 20/-. 
W F.25 40-50 Mc/s , switched tuning 8/6. 

All Brand New with circuit, 3/6 postage 
on each. 


a ai Tee eae 


DR. F. Envelope investigation, and employs a 
 3zin. CRT type VCRI38A. R.F. Frequency 
180/220 Mc/s approx.; and is tuneable 
Din that range. Has internal 500 ke/s. 
) Calibrating Oscillator on Y Plates. Exist- 
b ing Time Base Speeds are 50 cycles, 20 
Micro-seconds fast, and 1,000 Micro- 
) seconds slow. Conservatively rated 
) Mains Power Pack is for nominal 115 v. 
and 230v_ Is an excellent general purpose 
Oscilloscope. Size 1O}4in. x I24in. x 19in. 
Pdeep. £10/10/-. Carr. 10/-. 


INDICATOR UNIT 277 

) Consisting of one inch C.R. tube type 
)VCR522, 6 valves:—4-EF50, 2-VR92. 
) Incorporates Focus, Brightness, and Gain 
b controls, Size 7 x 10 x Sin. Manufac- 
tured by Cossor Only 65/-. P. & P. 3/6. 


b S.T.C. RECTIFIER UNIT. Input 
100-250 v. A.C. Output 115 v. D.C. 
at | amp. Provision for adjustment 
of 3 and 12 volts either side of mean 
voltage. 55/-, carr. 5/- 


GELOSO V.F.O. UNITS. Type 10! 


-— 


oo wowoweoeoeoewveveweeewe™ 


at aa 


~~ 
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single end output, using 1-6J5, 1-6AU6, 
) |-6V6. Complete with calibrated dial and 
peeehonn. Less valves £7/12/6. P. & P. 
2/6. 


» HEADPHONES — BRAND NEW. 
High resistance 4,000 ohms 11/6. P.&P. 1/6. 
) Low resistance 120 ohms 6/6. P.&P. 1/6. 


)COMPLETE HEADPHONE AND 
) MICROPHONE ASSEMBLY. Con- 
) sisting of padded headphones and No. 7 
) moving coil hand microphone with cord 
and plug. Brand new. Price 10/-. P. & P. 
3/6 


/o. 


~~~ 


) AMERICAN MIDGET ACCUMU- 
LATORS. 36 volts, lead acid type. 2/6 
peach. P. & P. I/-. 


) LUMINOUS MAGNETIC MARCH- 

}ING COMPASS. Pocket size. Brand 

Vf with instructions. ONLY 12/6. 
P. 


~~~ 


LOO Oa te Ag sg a i 


oy \ New and boxed, 13/6. 
. 1/6 


) COMMUNICATION RECEIVER RA 
1B. Covers 150 kc/s-15 Mc/s in 6 bands, 
ri2 or 24 operation. S.A.E. for details. 
HOOVER ROTARY TRANS- 
FORMER. 11.5 volts input, 490 volts 
) output at 65 mA. 27/6. 

DLE. TRANSFORMERS. 465 kc/s. 7/6 
ppair, P. & P 


4 


at 90 mA 
) Completely = | 
suppressed. 

§ Only 17/6 each. P. & P. 3/6. 
Ui 


eieg 80, 40, 20 15 and 10 metres, | 


MAMERICAN RO'*ARY CONVER- 
Ss | 


MONITOR, TYPE 61. A First-Grade | 
} Synchroscope designed for D.C. Pulse and | 


WIRELESS WoRLD 133 


WE SELL QUALITY & StrectS’:Fones | 


MODEL AN/20 MICROTESTER is 2|COMMUNICATION RECEIVER 

b magnificent 18range universal _multi- RIISS This magnificent receiver covers 

@ test meter. High sensitivity type (5,000 My -} gg ke/s., >, ke/s., 

# ohms per volt on all ranges) and has -1,500 ke/s., 3-7.5 me/s., 7.5-18.5 me/s. 
| accurate linear scales for the lower A.C, | Fully tested before despatch. Complete 

# voltage ranges. Pocket size and complete | With circuit and instruction booklet. 
i with test leads. £7/10/-, carriage 10/- 


INFRA RED MONOCULAR. ideal 
D.C. | for night viewing, etc. Complete with 
A.C. | push-button power unit and _ focus 


ix Ranges: 
0 to 2.5, 10, 50, 250 and 1,000 
0 to 2.5, 10, 50, 250 and 1,000 
+ l, M.A. D.C. 0'to 15 K, 1.5 megohms. 0, +13, | lenses. Brand new in beautiful leather 
+27 Db (0 Db = 6 Mw into 500 ohms). £9. fe] carrying case. a Govt. £40. 
f /6 
© 


Brand New OUR PRICE 25)- 


R.T.-7/APN-| ALTIMETER TRANS- 
CEIVER. Brand new complete with 
14 valves: 3-12SJ7, 4-12SH7, 2-12H6, 
1-VR150, 2-9004, 2-955. Famous Wobbu- 
| lator Unit. Dynamotor, Relays 3,500 
ohms and 6,500 ohms. A.F. amplifier. 
| Receiver section covers 400-450 mc/s. 
| 

| 

| 


MODEL AN/27 TEST METER. An 
accurate, high sensitivity (5,000 ohms per 
volt on all ranges), 27-range A.C./D.C. 
instrument. Housed in a leatherette 
covered case with tool storage provision, 
complete with leads. Ranges: 0 to 2.5, 
VD 


Transmitter sweeps 418 to 462 me/s. 
Ideal for model control work, etc. Only 
35/-. Carriage 10/-. 

and 5 amperes D.C. 0 to 2.5 K, 25 K, a Saaee Seres 


250 K and 2.5 meghoms. 0, +20, + ‘28° 24 v. D.C. with built-in precision gear- 


| box. No. | drive 24 R.P.M. No. 2 drive 
| 6 R.P.M. On 12 v. No. | drive 16 R.P.M. 
No. 2 drive 4 R.P.M. Overall size of 


+34 Db (0 Db = 6 
Mw into 500 ohms). £15. 15. 0 

Brand New | motor and gearbox 7} x 34 x 3in., weight 
| 2Ib. Brand new. 17/6. P. & P. 3/-. 


RELDA MAINS TRANSFORMERS PACKARD-BELL PRE-AMPLIFIER. 


(Fully Guaranteed) Complete with 1-28D7, 1-6SL7GT, minia- 
Interleaved and impregnated. Primaries 200-230-250 y. 50 | ture relay, push pull input and output 
c/s. 250-0-250 v. 80 mA.,6.3 v. 3.5 a.; 4 v. 4a.;0-45v.2a. 22/6 | transformers, miniature 8 way plug and 
350-0-350 v. 80 mA., 6.3 v. 3.5.a.; 4v.4a.; 0-4-5 v.2a.... 22/6 | socket, switch and jack plug. Size Sin. x 
250-0-250 v. 100 mA., 6.3 v. 3.5 a3 5.v. 2 accesses 25/6 | 3in. x 4in. Complete with circuit. 
300-0-300 v. 100 mA., 6.3 v. 3.5a.;5v. 2a. % 
6.3 v. 2.75 a. Filament transformers............... 


25/6 | 17/6. P. & P. 2/6. 

. 7/6 | No. 44 TRANSMITTER/RECEIVER 

0-12-15-20-24-30 v. 2 a. Filament transformers......... 20/6 for R/T and M.C.W. for frequencies 'e- 

0-5-I1-17 v. 4 amps. Battery charger type............... 22/6 | tween 3.6-9.1 Mc/s. Fixed crystal con- 
Post and packing 1/6 on each. trolled. Weight 9lb. Size 64in. x 12in. 

x 4in. Complete with 6 valves and circuit. 


aver TE LEPHONE KIT Less crystals and coil unit 50/-, 


Install your own intercom.!!! with this METERS. 500 micro-amp. 2in. circular, 
brand new kit consisting of 2 “press to | calibrated 0-15 and 0-600 volts, 17/6, 
talk’’ hand telephones, long life battery, | P. & P. 1/6. O-l mA. 2in. square 22/6. 
100ft. of flex and simple wiring details. | : rth us. | amp. K.F. 2in. circular 5/6. 


} pitted RECORDING’ WIRE. 
U.S.A. top quality on original reels, 
| length 3,700 yds. 10/-. P. & P. 1/6 


RELAYS. 6,500 ohms and 3,500 ohms. 
8/- pair. Post paid. 


Ideal for garage, office, 
workshop, factory, 
farm, camping, and 
home. Will give end- 
less hours of pleasure 
and has proved reliable under all con- 


ditions. Complete 
kit sent for only 25’. P. ae 


COLVERN WIRE WOUND 
POTENTIOMETER. 25 watts 50k 


813 VALVES U.S.A. 70’- pret nonl pao SLOW 


MOTION DRIVES. Scaled 0-180 deg. 


a RATSTONS ~ BRIDGE Ratio 25 to |. 3in. dia. 10/6, P.P. Ve. 


fa Consisting of four stud; LEAD ACID AC- [J 
faswitches: 0-10 ohms,| CUMULATORS (un- | 
fy 0-100 ohms: O-INF. Galv- | spillable). 2 volts 16 
fanometer centre zero|A-H. Ideal for 6 volts 
F.S.D. 2.5 mA. Ranges = 12 volts _ supply. 

: rand new original car- 
easily extended. Housed | ions Size I4in. x Zin. x 
in oak cabinet 16 x 7i x} 2in. 5/6 each. P.P. 1/6; 
6in. 3 for 15/-. P.P. 3/6; 6 for 


Complete with instruc- | 27/6. P.P. 5/-. 


mo” 4 - P.&P. 
i 


No. 18 TRANSMITTER/RECEIVER NO. 19 ATTACHMENTS 
A portable, self-contained Transmitter/Receiver for Telephone Supply UNItS........0eeeceeeereeeeeeeeees 30/- 
and C.W. Range approx. 10 miles. Frequency 6-9 Mc/s. (50-33.3 | Variometers........... ene eee 20/- 

metres). Valve line-up: 3 ARP-12, 2 AR-8, | ATP4. Complete Headphone and microphone as- 
with aerial, H.T. and L.T. meter. 6 OQ’ ts air, cose onmrrentee rr 
Weight 20Ib., size 8x 10 x I7in. Only m  10/-. | 19%. aerial aig a 7/6 
Control box, singl ‘ 5/6 
QUALITY TEST METERS Control box, double 8/6 
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elda adio. 3 32A, COPTIC STREET, LONDON, W.C.1. 
5 


87, TOTTENHAM CT. RD., LONDON, W.1. 


All post orders and correspondence to 
(Dept. ‘‘ W *’) 32A, Coptic Street, London, W.C.1. MUSeum 9607 
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Great Britain’s Valve Mail Order House C.R 
, ‘ For | 
| Chassis Cutters with Keys T- / SALE of to 15/- DEMOBBED VALVES 2 / 6 - 
eleanor | VALVES Pius 1/- post Be 
7 Giving equivalents of a and American Pt 
squeit lo -(DAMT I-1OIA =p. | Savin ak ome ateaenes of Oa ar 
| : The cutter con- ous 5/-| 12AT7 9/-|OZ4 s/- ge P quivalenta, 6.3 
| f and Comprehensive Price List. We have 
| ey BE sists of three | 1B4 2/-| 12H6 4/-|PD220 =I I/-| still some Valves left at very old Budget 10: 
re ok Bs ¥-| -| 125 6/-| PENDD Rates (334%) which are actually sold at the oo 
i /-|12SC7 10/-|_ 2530 10/- | ld price (1951). y our 
an All Th tion is | 
quite simple. "Prices inch key: Size | 1ES 5/-|12SF5 5/-|QP230 5 /- new comprehensive BVA List, ot 
18; Te 149 = ae + | 1F4 5/-| 12SH7 6/-|RI 9/- rag 
: in., “3 32in. = jm| |— 
9; 2tin., 40/9; li sq. hole a. = cone al a =. With 
— a |1G4  —-7/6/12SL7 —-9/-| T2I 4/- I & 
All prices are with keys 1 1H4 . _|12Z5 iW-|TDDI3C W/- A F 2 volt 
| 22 12/- Outpu 
— | 12/- All Isc 
PIFCO sad cl 
AVO Multiminor Me 'W/7 | of VALVES both OTE 
19 Range Meter | 41-in-one Ratio- g/- | RADIO and TV 
£9.10 or 10/- down and 19 weekly | %& CIRCUIT 5/- ss — 
payments of 10/-. Like all AVO TEST. 5/- As listed below 
meters it is a very fine instrument: | * iz H.T. 1 Brand New 
it has a sensitivity of 10,000 ohms | Q o/- | Sccee 
per volt and 19 most useful ranges * mA. TEST. | a | ox 
as follows: D.C. volts 0-1,000 (seven | x% VALVE ba - 
ranges). A.C. volts 0-1,000 (five| TEST. 6AG7 15/-|50¥6 uo” 3 Al 
ranges), D.C. Current 0-L amp, | Continuit d Resistance Testa. | j.| ea 
(five ranges), resistance 0-2 megs. Camplese with Sua ieee. 32/6 | pond oie me ECC34 10/- 4 = to 21/- 
(two ranges) (complete with test Post 1/-. Guaranteed | 6AK7 15/-|8! 8/- ECC85 Hi/- | P 
leads), immediate 40 ry, | EF36 i ‘ost I/-. 
= down | 2 
- | 1DS 10/-)43 12/-/KT2 S/- 
Z| 1L4 4/-|45Z5 15/-|MX4010/- 
7/6\6a4 a= 
10/- 5SOL6 5/-|PenA4 10/- 
METAL RECTIFIERS: i0/-|A? —'3/-l70u7—21/-|Penava 
Westinghouse 5/-|6sk7 5-75 9/9 pen36C 
| 5/-|6sQ7 _—5/-|80 9/- 
18RA 1—1—S—1 4/3 | 14486 18/- 9006 5/- | 6v6 8/-|AZI 1/6 |- 
18RA 1—1—16—1 6/8 | 14A97 23/10 | SERVICE SHEETS 7v7 S/-|KTZ41 8/-|HP211C_ 5 /- _ _|PMI2M 5/- 
16RC 1—1—16—1 9/- | 144100 26/1 | 8D2 8/-| LP220 5 12SQ7 =5/-|CBLI  10/ 
J —1i—l0—1 i | 144124 98/4 | The one you require enclosed if + /-|HP10I8 = 7/6 25Y5 10/-'CL4 10/- PX25_—IS/- 
14RA 1—2—8—2 19/- | 148130 available in a dozen assorted 1@| 12A 1/-|MSPEN 4/-|HP4101 7/6 | ial 
14RA 1—2—8—3 83/- | LW7 2a/l0 | of our best cholce..-----. 10/6 't2nc = 7-INSPI_ tSi—IkT32. 76/2547 BU-ICYI to/-\VP2B 6 
anaes lc . | 42 12/-|GZ34 10/-\UI4 7/6 
18RA 1—2—8—1 11/3 | WX6 3/11 | All Equivalents. 
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= =i: bs 

: =|: COILS = carce or sma Quantities pe 

= Si: ET 

= t+*# ror sooksss = | ! CHOKES rrave enquiries wetcomen; | 

. FOR ALL YOUR = | SPECIALISTS IN iin, 

= ° = i FINE WIRE WINDINGS te 

= Technical Books =i: MINIATURE TRANSFORMERS, PICK-UP, cRYSTA 

E earth. W you're a lover of books, large or smal, = VACUUM IMPREGNATION TO APPROVED STANDARDS wa 

= ee eee vate Guide to Europe = : E L E C T R 0 on W | Nl D $ L T D ® Qs es 

= 119-125 CHARING CROSS ROAD, LONDON, W.c.2. =: CONTRACTORS TO G-P.O., M.O.S., L.E.B., ETC, VALVE 3 

= Gerrard 5660 (20 lines) pg Open 9-6 (Thurs. 9-7) = | { 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY; | M0ULDE 

= Nearest Station : Tottenham Court Road = i LIVINGSTONE 226! EST. 1933 CERAMIC 

SHH . tin 1g 

ant ih WAVECE 
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TELEVISION AERIAL COMPONENTS ye 

DESIGNED FOR CONSTRUCTING BAND | & BAND III T.V. AERIALS wade 

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS , 
Selecting at random from our new multi-page catalogue : 

5 % Mast Coupling units for 2” Masts aged 

EE eee % Insulators, both Rubber and Plastic tan 

% Reflector and director rod holders (As illustrated) phic 

%& Masthead Fittings for 2”, 1”, I+” % Alloy Tubing for Elements, Cross Bauivae 

and 2” Masts boom and masting io€ 

Send I/- P.O. for the revised, fully illustrated catalogue to: R Al 

FRINGEVISION LTD., Marlborough, Wilts. Phone 657/8 Bl an 
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C.R.T. ISOLATION TRANSFORMERS 


For Cathode Ray Tubes having Heater/Cathode short 
cirenit and for C.R. Tubes with falling emission. 


Type A. Low leakage windings. Ratio 1: 1.25 giving 
25% boost on Secondary. 
MEE sche casos ssbies bien a.cie 10/6 each 
a ae 10/6 each with Tag 
OO rer rere 10/6 each Panel and 
10.8 volt se skwswese ce 10/6 — Solder Tags 
13.3 volt 10/6 _ 


Ditto with mains primaries 12/6 e 
Type B. Mains input 220/240 volts. low -_ Multi 
Output 2, 4, 6.3, 7.3, 10 and 13 volts. Input has two taps 
which increase output volts by 25% and 50° respectively. 
This transformer is suitable for all Cathode Ray Tubes. 


With Tag Panel 2]/- each. Ditto for 6 volt Tubes 
only 17/6. 
Type C. Low capacity wound transformer for use with 


2 volt Tubes with falling emission. ph % 240 volts. 
Output 2-24-29-3 volts at 2 amps. 17/6 e 

All Isolation Transformers are individually tha labelled 
and clearly marked with relevant data. 


VE VALVES 

LATEST MULLARD 

. ECH42, EF41, EBC41, 
L.W. 800 m.— 


2,000 m. EL41, 
12 month Guarantee. A.C. 200/250 v., 4-way switch. 
Short-Medium-Long-Gram A.V.C, and Negative 
feedback. 4.2 watts, Chassis 13}in. x Shin. x 2tin. 
Glass Dial 10 x 4}in. borizonta! or vertical available. 
2 bey bt Lamps. Four Knobs, Walnut or Ivory, aligned 


NOTE:—It is essential to use mains primary types with 
T.V. receivers having series connected heaters. 
— 
RESISTORS. Al) preferred values. ng 10 ohms to 10 
meg., } w. 4d.; + w., 4d.; 1 w., 6d.; 14 w., 8d.; 2 w., Lie. 
HIGH STABILITY. } w., 1%, 2/-. All preterred values 
100 ohms to 10 meg. Ditto 5%, 9d., 10%, 6d. 
5 wal 1/3 
10 watt > | WIRE-WOUND RESISTORS 1/6 | | 5i2-. 17/6; 10in. 
15 watt 25 ohms—10,000 “ere 2/- 
15,000 ohms—50,000 ohms 5 w., 1/9: 10 w......... 2/3 * 
WIRE-WOUND POTS. 3 WATT LAB. “COLVERN, ETC. 
Pre-set Min. T.V. Type Standard size Pots., 2}in. 
Knurled Slotted Knob. Spindle High Grade. All 
All ae 25 Sad to 30 Values 100 ohms to 50 K., 
K. 3/- 6; 
Ditto Carbon Track 50 K. EXT. SPEAKER 
to 2 Meg., 3/-. CONTROL 100, 3/- 


0/P TRANSF ORMERS. Heavy Duty 50 mA., 4/6. ” Multi- 
ratio push-pull, 7/6. Miniature 3V4, ete., 4/6. Hygrade 
Push-pull 7 watts, 15/6. ‘*510” 6k or 8k 7 
LF. CHOKES 15/10H 60/65 ma., 5/-. 10H 85 ma. 10/6. 
10H 150 ma. 14/-. 5H 250 ma. 16/6. 

MAINS TRANS. 350-0-350, 80 mA., 6.3 v. tapped 4 v. 4a. 
5 v. tapped 4 v. 2 a., ditto 250-0-250 80 mA., eto., 22/6. 


Bargain 300-0-300 v. 65 mA., 6 v. 4a., 4v. 2a. 17/6. 
LF. TRANSFORMERS 7/6 pair 
465 ke/s slug tuning miniature can 2}x1xlin. High 


Wearite M800 LF. Miniature 465 ke/s, 12/6 pair. 
Wearite 550 LF. Standard 465 kc/s, 12/6 pair. 

HEATER TRANS. Tapped 200/250 v. 6.3 v. 1} amp., 7/6. 
ALADDIN FORMERS and cores. iin., 8d.; fin., 10d. 
0.3in. og yf S and Cans TV1/2. jin. sq. x 2fin. 


and jin. léi - complete with cores. 
SLOW MOTION DRIVES. Epicyclic ratio 6 : 1, 2/: 
TYANA. Midget Soldering Iron. 


Qand good band width. By Pye Radio. Data sheet supplied. 


3. 
2 0 v. or 230/250 v., 

169. SOLON INSTRUMENT IRON. 25 w., 24/-. 

MAINS DROPPERS. 3xl1}in. Three Adj. Sliders, .3 amp. 

750 ohms, 4.3. .2 amp., 1,000 ohms, 4/3. 

LINE CORD. .3 amp., 60 obms, per foot, .2 amp., 100 ohms 

per foot, 2 way, 6d. per foot, 3 way, 7d. per foot. 


CRYSTAL MIKE INSERT by Acos 
Precision engineered. Size only 7/8 3%/16in. Bargain. 


Price 6 6. No transformer required. 
MIKE TRANSF. 50:1, 3/9 ea; 100:1, Potted, 10/6. 
eee ian P.M. 3 OHM. 2tin, square, 17/6. 


Sin. R.A., 17/6. 
Shin a Elac., 
6hin. Goodmans, 18 6. 
4in. ELAC TWEETERS, 25/-. 
Sin. M.E. * k. field tapped O.P. transformer, 24/6. 
15 ohm Plessey 10 wt. 12in. with Tweeter, 97/6. 
CRYSTAL DIODE G.E.C. 2/-. GEX34, 4/-. 40 Circuits, 3/-. 
HR. HEADPHONES. 4,000 ohms, brand new. 16/6 pair. 
SWITCH CLEANER Fluid, squirt spout, 4/3 tin. 
TWIN GANG CONDENSERS. 365 p.f. Miniature, 1fin. 
xljin. x ljin., 10/-. -0005 Standard with trimmers, 


7in. x 4in. Goodmans 2]/-, 
8in. Plessey, 19/6. 

10in. R.A., 30/-. 

12in. Plessey, 30/-. 


Q1/-. 


9/-; less trimmers, 8/-. Midget, 7/6: A castes 50 p.f., 2/6. 
Solid Dielectric 100, 300, 500 pi.. 3/6 e 
VALVE HOLDERS. Pax int. Oct., 4. — Eo, EA5O, 64. 


B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6,7 
MOULDED Mazda and Int. . 
B7G with can. 1/6. R97, 2/ 6. B9A with can, 2/6. 
CERAMIC, EF50, B7G. BOA Oct., 1/-. B7G with = = 9. 
SPEAKER FRET. Gold Cloth ‘Tin. x 25in., 5/-. in. x 
in, 10/-. Exponded metal, Silver 15iin. “ain, * =e. 
Tygan 4ft. Gin. wide, 10/- ft.; 2ft. 3in. wide, 
WAVECHANGE SWITCHES. 
2p. 2-way, 3 p. 2-way, short spindle 
5 p. 4-way 2 wafer. short spindle................. - 6/6 
2p. 6-way, 4 p. 2-way, 4 p. 3-way, long spindle .... 3/6 
3p. 4-way, 1 p. 12-way, long spindle 6 
Wave change ‘* MAKITS.”’ 1 wafer 8/6; 2 wafer 12/6; 
8 wafer 16 -: 4 wafer 19/6; 5 wafer * -; 6 wafer 26/6. 
TOGGLE SWITCHES. S.P., 2/-; D.P. 3/6: D.P.D.T., 4/-. 
MORSE KEYS. good quality 2/6. Buzzers 3/6. 


TRANSISTORS 
PRODUCT OF WELL-KNOWN 
MANUFACTURER 
JUNCTION TYPE P.N.P. 


AUDIO suitable for high R.F. suitable for medium 
gain and low frequency and low frequency osci- 
amplifiers, and for output  lators, frequency changers, 
stages giving up to 250 and LF. amplifiers, Fre- 
milliwatts " quency Mc/s. ninimum, 
PRICE 
Data supplied PRICE ‘has 
Equivalents OC71, OC72, Equivalent OC44, XA 102, 
T83, Red Spot. Blue Spot, White Spot. 


TEL.THO 16°5. Buses 133 or 68 pass door. 


assis isolated from mains. 


BRAND NEW £10.10.0 cur. a6. 


TERMS: Deposit £5/5/- and 6 monthly payments of £1. 
MATCHED PoSPEAKERS FOR ABOVE CHASSIS: 
25/-; 12in.. 30/-. 


GARRARD 4-SPEED RECORD 
CHANGERS RC120/H MKIIi MODELS 
Brand new and fully guaranteed 12 months 


| AUDIO PERFECTION | 


Designed to play 16, 33, 45, 78 r.p.m. Records. 7in., 10in., 
12in. Lightweight Xtal pick-up, es head, two 
rep sapphire styli, for Standard each plays 


and L. 
records. Voltage 200/250 A.C. Latest itizer type. 


our PRICE £90.95. cach. Post Free. 


Terms: Deposit £6 and 6 monthly payments of £1. 
SUITABLE PLAYER CABINETS ° 49/6 
AMPLIFIER PLAYER CABINETS ...........- 63/- 


GARRARD 4-SPEED SINGLE RECORD 
PLAYER 4SP 


[AUDIO PERFECTION | = 


Designed to play 16, 33, 45, 78 r.p.m 
Records, 7in., 10in., !2in. Lightweight 
Xtal pick-up, GC2 turnover head, two 


separate sapphire styli, Standard and L.P. 


THE HI-GAIN BAND 3 PRE-AMP. 
Cascode circuit using Valve ECC34. 
Complete kit 29/6 less power; or 49/6 
with power pack kit. Plans only 1/6. 


Volume Controls 80 casre Coaxial 


Midget size Semi-air spaced Polythens 
Long spindles. | Guaran- insulated }in. dia. Stranded 
teed 1 year. All values core, Ideal Band IIl. 9d. vd. 
a ye ohms a | on Losses cut 50%. od. 

io Sw. .P.Sw. 

ms 4/9 FRINGE QUALITY 
Linear or Log Tracks. AIRSPACED.... 1/6 y1. 
COAXIAL PLUGS 1/- DOUBLE SOCKET 1/3 
SOCKETS 1/- OUTLET BOXES 4/6 


BALANCED TWIN FEEDER per yd. 62. 890 or 3090 
TWIN SCREENED BALANCED FEEDER 1’6 yd., 89 ohm. 
TRIMMERS, Ceramic, 30, 50, 70 pf., 9d. 100 pf., 150 pf. 
1/3. 250 pf., 1/6. 600 pf., 750 pf.. 1/9. Philips. 1/- ea, 


ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled 
with 4 sides, riveted corners “A — fixing holes, 
with 2tin. Fag 7x 4in., 4:6 . 5/9; 11x 7in.. 
6/9; 18~ 86; 14x 1lin., ‘06: "is 14in., 12 6: 
and sx les : Sin., 16/6. 


BLACK CRACKLE PAINT. Air drying, 3/- tin. 
P.V.C. CONN. WIRE. 8 colours, single or stranded. 24. vd. 
NEON MAINS TESTER SCREWDRIVERS, 5 /-. 

CORED SOLDER RADIOGRADE 3 yds. 94. } Ib. 2'6. 


12/6 7URETONE RECORDINGS TAPE 


1,200 ft. on standard fitting Zin. metal res 
Spare Reels 5iin. plastic, 3/-; Tin. plastic, 4/-. 


SUPERIOR 1,200ft. Plastic Tape 21/- 
on 7in. plastic reels. 


SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- repr 
VOLTAGES. K3/25 2 kV. K3/40 8.2 KV., Jie: K3 


Ble: 


3.6 KV., 7/6; K3/50 v. 4 KV., 8/-: K3:109 8 KV., 186. 

50 e.p.s. Voltage 30% of above. 

ape TYPE, Voor 125 v. -. mA., , 5 Ki? ge 100mA. 
16'- 


6- 8/-; RM 
fiwiATURE CONTACT COOLED RECTIFIERS. 


250 v. 50 m/a., 7/6; 60 m/a.. 86; 85 mia.. 96. 

COILS. Wearite “P" type. 3/- each. OUsmor Midget 
“Q” type adj. dust core. from 4/- ea All ranges, 
TELETRON. [.. and Med. T.R-F., with reaction. 3/6. 
FERRITE ROD AERIALS. M.W., 8 9: M. ant L.. 12/8 
T.R.F. COILS AHF 7/- pair. &.F. CHOKES. 2/6. 


JASON F.M. TUNER COIL 8°71, 26-. H.-F. coil serial 
coil, Osciliator coi). two I.F. Transformers 10.7 Me/s., 
Detector transformer and heater choke. Cireuit and 
component book using four 6AM6, 2/-. Complete kit 
with Jason calibrated dial and valves. £6'15/- 

Mercurv Switched FM Tuner Kit. £9/19.6. 


EXCEPTIONAL OPPORTUNITY 
MODEL 4/564 

COLLARO 4-speed Single Record Player, 

including heavyweight turntable and lightweight 

Studio O Pick-up with turnover Xtal mounted on 

baseplate. Autostop fitted. 6 ns 
OUR PRICE e Carr, 4/- 

Amplifier Player Cabinets, 45/-. 


RADIO COMPONENT SPECIALIST 


S.R. Sen. Selhurst. 


BUILD THIS REPRODUCER — 
SPECIAL SINGLE PLAYER K 
Ready for i 
4-speed Collaro ‘‘ Junior" 
— portable case 


- ~ aga ame 
174 x 


£4 12 6 


nkeeeie 3 watt amplifier with 
two valves and loudspeaker ...... £3 12 6 
All available separately. Post 2/6 each. 


or £9.1 «VU complete kit post free. 
£3.5.0 extra with Garrard 4-speed 


COSSOR COMPANION 


SUPERHET MODEL 527;X FOR ALL- 
DRY BATTERY OPERATION 
S.W.1 13.6 to 43 metres, S.W.2 42.8 to 136 

metres, Medium 187 to 575 metres. 
A fine all-wave receiver giving world-wide 
reception on three wavebands. Operation is 
from a single dry battery, very economical low 
consumption valves DK92, DF96, DAF96, DL96. 
é6in. ELLIPTICAL LOUDSPEAKER 
The cabinet is attractively presented in 
maroon and beige with gold trimmings. 
SIZE 94x 62 x 4tin. Leaflet _ ie. 1716 
(Battery 
our price £6.6.0 ae 
Carriage and insurance 4/- 


THREE TRANSISTOR PRINTED CIRCUIT 
TELETRON COMPANION POCKET RADIC 
Medium and Longwave, Ferrite Aerial, internal 

Speaker, Local Station Receiver. 


CONDENSER‘. New stock. .001 mfd. 7 kV. T.C.C.. 5'9. 

a 20 kV. 9 6: 100 pf. to Ba! of. _. 64. - rer 4 

rr? = to .01 mfd.. 9d.: L-; 25 16: .5, 19: 
. 94.; on mi. 2.000 v., “36: boi mia. 2.000 ¥. 1/9 

CERAMIC CONDS. 500 v. .3 pf. to .01 mfd., 10d. 

SILVER MICA CO- “DENERS, 10% 5 pt. to 500 pf., Lis: 


600 pf. Lo 3,000 p.f., 
pf. to 47 pf., 1/6. 
pt. to 5,000 p.f., Q/-. 


wWEW GLSSTRSLY Tees. 
B 


1/3. CLOSE TOLERANCE (+ 1 of.) 1.5 
DITTO 1% 50 pf to 815 pf. 1/9: 1,000 


FAMOUS MAKES. 


ULAR BULAR CAN TYPES 
1/350 v. 2) 1 8 + 16/450 v. 5/- 
2/450 v. ie 16+16/450~ 56/6 
4/450 v. 23 6,000 mfd. 6 v. 6/6 
8/450 v. 23 2/3500. 4/6 
8/500 v. 2/9 | Cli 66 
16/450 ¥ 36 
16/500 v 4- ° 
32/450 v. 5/6 100 + 200/275 v. 
25/25 v 2/- 12'6 
50/25 v. 2'- 1.009 +1.000/6 v. 
50/59 v Q/- 63 


FULL WAVE BRIDGE SELENIUM RECTIFIERS. 

12 v. lg amp. 8/9; 2 a.. 11/3: 4 a.. 17/6. 
CHARGER TRANSFORMERS. Tapped input 200/250 ¢ 
for charging at 2, 6 or 12 v. 1$ a., 15/6; 2. 17/6: 44., 22/3. 
Charger circuit free on request. 


2, 6 or 


Complete Kit 99/6. Plans only 6d. 


All boxed WALVES New & Guaranteed 
IRS 6KS8 $/6,EA50 1/6)E¥8l  11/ 
185 6L6 —«-10/6|EABC8010/6|K1148 1 / 
IT4 6Q7 10/6 |ER91 /6|HABCXO 19/ 
2x2 68A7 10/§/EBC33 § VR: 7 
384 633M 10/6/EBC4L 10/6|MUI4 10 
3V4 68N7  §/6|EBF80 10/6|P61 / 
5U4 6V6G  —- F/B|ECC84 12/6/PCC84 _ 19/ 
5Y3 6V6GT §/6|ECF80 11/6] PCFS0 
aad 6X4 "7/@|ECF82 f each|PCFS2 > 11/6 
6AM6 6X5 7/6\ECH42 10/6|PCL82 J ech 
6BS 787 10/6\ECL82 12/6|PEN25 6/ 
§BE6 12AH8 10/6\|EF39 7/6) PL&2 1 
6BHS 10/6)12AT7, 1O/6\EF41 10/6)PY80 = 10/ 
6BW6 10/6|12AU7 EF50  5/6\PY81 10/ 
6CH68 10/6|124X7 7 98) Rquip. PYS2 = 10/ 
6D6 @)12BE6) ©¢hpF50 «= /6|SP61 / 
6F6 —7/6|12BH7 10/6/Sylv. UBC41 10) 
6H8  3/6|12K7 /@\EFSO 10/6\UCH42 10) 
635 6 6|12Q7 S/6\BF92 5/6|UF41 10/ 
616 3574 Q/6\BL32 5/6/UL41  10/ 
637 ~—s- 8/880 1O/G/EL84 10/6\UY4I 10/ 
6K6 6/6|807 B/B\EZ40 10/6) U22 10/ 
6K7 5/8954 1/6, £780 9/6 X79 10/ 


Our written guarantee with every purchase. Please address all Mail Orders correctly as below 


P_&P. I/-, £2 orders po:t free 


337 WHITEHORSE RD., WESTCROYDON 


OPEN ALL DAY—(Wod. 1 r.m.) 
C.0.D. Service 1/6. 


CATALOGUE 6d. 
(Export C.W.O. postextra 104.P ) 


136 WIRELESS WORLD JuLy, 1958 Ju 
TRADE Telephone : 
27, TOTTENHAM COURT RD., LONDON, W.1. 
’ , MUSEUM 9188 L 
ENQUIRIES vga : ee 
INVITED The oldest Component Specialists in the trade Est. 30 YRS | 7 
ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND ' 
All Electrolytics and other components as advertised last month are still available. Acrt 
TO AVOID DELAY ALL ORDERS MUST INCLUDE AN ADEQUATE AMOUNT TO COVER POSTAGE AND PACKING ATP4 
= ear ELECTROLYTIC CONDENSERS WIRE WOUND RESISTORS ; VALVE HOLDERS» at 
2 MFD., 6 MFD., 8 MFD., 10 MFD. jin. x yin, 3 v. 5 watt size in. x l}in. 10d. each 4 pin Brit. Pax. 2d. each. 4 pin U.X. Amp. 7d. each, Hi 
or 6 Vv. is MFD. : and 30 MED. jin. x pin. 2/9 each. 70.78 0.8 @. 10 6.18 o- 27 S.% 8~ ro 2. : pin ay — mm _ Bo rs _ = each, a 
34 » 36 39 «+ 41 «+ 43 5 wn 4 in Brit. Amp. . each, in Bri er. 
MINIATURE BIAS CONDENSERS 50 .'51 0. 34 0.55 0.560. eo a. 64 i. 66 o. Int. Octal Pax. 3d, each. Int, Octal Amp. $d. teh cY31 
5 MFD. 25 v. 50 MFD. 12 v. 50 MFD. 25 v. fin. » 67 0. 68 G., 70 O., 75'., 80 O., 82 O., 110 O., Mazda Octal Pax. 3d. each. Loctals Amp. 6d. eath DAFS 
din. 1/6 each. . r 136 Q., 160 Q., 170 Q., 180 Q., 250 Q., 300 Q., 320 Q., B7G Pax. 6d. each. B7G P.T.F.E. 8d. each. B7G Cer, DF96 
25 MFD. 50 v. fin. x lkin. 1/9 each. 330 Q., 470 Q., 500 Q., 560 O., 600 2., 620 2., 800 Q., with saddle and valve Saison pe 1/- each. B7G DH63 
820 ., 940 Q., 1 K.. 11 K., 13 EK. 14 K., 1.6 K., Cer, with skirt 10d. each. B8A Pax. 4d. each, 
7 ames mt, 100. —— L7 K., 1.8 K., 2K. K., 2.4 K., 2.5 K., 2.7 K., 3.3 K., B8A Amp. 6d. each. B8A Cer. 8d. each. B9A Pax. DK9%6 
.005 MFD., 0022 MED. 2 MFD., 001 MFD. 8d. each. 4.5 K., 4.7 K., 5 c 6 K. K 6d. each. BSA Amp. 8d. each. B9A Amp. with DL96 
‘01 MFD., 02 MFD. Price . each. .04 MFD. 10d. each. 6.5 K., 6.8 K., 7 : skirt 10d. each. B9A Cer. 10d. each. B9A Cer. with DM7¢ 
6 w att 8 -in. x l}in. 1/- each. saddle and valve retaining spring 1/- each. B9A ceramic EASO 
DISC CERAMIC CONDENSERS “= v. Wke 47 2., 100 Q., 250 G., 260 Q., 300 Q., 350 G., 470 O., with skirt 1/- each. BQ9A printed circuit 1/-. 
.001 MFD., .0025 MFD. .002 — 003 MFD., 005 5 50 5 fs An oO ey 2ORW EABC 
MFD. 6d. each, .01 MFD. 9d. ea -, 4.7 K., 5.1 K., 5.6 K., 6.2 K., Seicteien. 3 gg oye ry a 2 EAC9 
cia aieei H VOLTAGE — < K., 14.5 K. 38 Switc Jia. lin., 2}in. spindles 5 K. 10 K., 25 K,, EAF4: 
ry ee eae eee 8 kV. 9d. each. 100 pF 10 Q.,12 @., 1.30 B45. a a, 8 wa . with DP. Switch Dis, i Site cotdton, 2 bya EB34 
> Ile. 000 = “Vien 2 kV, 5/6 each 60 9. 120 Q.. P - M 25 K., 50 K., 100 K., 250 K., 500 K., 1 Meg., 2 Meg. EBAI 
VARIABLE GANG-CONDENSERS 680 Q., 800 Q. ; 4/6 eac! ; EBC3 
Twin Gang. 20 pF. Ideal for F.M. 2in. x 1}in. x lin 3.8 K., 4.3 K., c a 9 » 12.5 K., T.V. pre-set Controls with knurled knob and 6 BA fixing EBC4 
Q/- each. 13 K., 14 K., 17 K. dia., 25 K., 50 K., 100 = = K., 500 K., 1/3 each. EBF8C 
ey a MFD. 2jin. x 2in. x ljin. Spindle : HIGH STABILITY RESISTORS me 25 K., wire wound, 1/6 each. cBraS 
: h. 91 lin. x i 1} watt, } watt, } watt, 1 watt, 1%, 5% rice METAL cages 
= zee (Gan. 0005 MED. Qhin. x 1}in. 1fin. 1% 10d. 2% 8d. 5% 6d. Please send Ke first. G.E.C. 250 v. om _ T.V Price 10/- conh. oy 
Min. Twin Gang. .0005 MFD. 2}in. x Ijin. x lin. 16 RD. 2.2.8.1, 7/= eae I 
Spindle jin. with trimmers, 6/6 each. 34 Mc/s. LF. MO once gy my oh ax! Westectors W.X.6, 1/- each ECC4 
METALLISED PAPER TUBULARS 38 Mc/s. I.F. Transformers. Size }x2x2 ; METERS | ECCS 
T.C.C. .02 MFD. 350 v.w. 8d. Dubilier, .05 MFD. 350 Frame Output Transformers. Wide angle, @/- each. 0-50 m/a. 2in. square, 7/6 each. ECC8 
v.w. $d. Hunt's, - MFD, 590 v.w. 94. Dubilier .1 Focus Magnets. Adjustable for l4in. tetrode, 6/- each. 350 m/a. Thermo Couple, 2in. round plug mounting. ECF8C 
MFD. 150 v. 44. .1 MFD, 500 v.w. 94. Choke. 2 Henries. 250 m/a. 36 Q res., 3/1] each. 2/6 each. ECF87 
SWITCHES ROTARY a Le oo a HOKES ECH2 
-" ies. 150 m/a., % 
Size 1; in. dia, 2in. spindles. Price 2 T1 each. =— maton mis, SUS eee Parmeko Smoothing 8/ o Hy. 100 mA., 6/6. R.F. Type. ECH3: 
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole PRE-SET TRIMMERS T.V. TYPE 2 or 3 pie, 4d. each. L.T. Type, 4d. and 6d. HLF. TV ECH4: 
3 way. 2 pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 With knurled knob and 6 BA fixing. 750 pF., 1,000 pF., Type 3d. V.H.F. Type, 6d. Mains Hash Twin Type, ECH8 
pole 3 way. 3 pole 4 way. 4 pole 3 way. 1/6 each. 2/-. Vibrator Hash Type, 1/-. ECL8O 
ALL ARTICLES ADVERTISED ARE BRAND NEW AND CARRY OUR USUAL GUARANTEE. a 
PLEASE STATE IF THE NEAREST VALUE COMPONENT WILL SUIT, SHOULD THE ONE ORDERED BE OUT OF STOCK. 
WE HAVE MANY OTHER ITEMS FAR TOO NUMEROUS TO LIST, WHY NOT PAY USA VISIT WHEN IN TOWN? IT WILL PAY YOU f 
TERMS OF BUSINESS. CASH WITH ORDER. STAMPED ADDRESSED ENVELOPES WITH ALL ENQUIRIES PLEASE. All! Orders received, despatched the same day. 
2 mS Moos 3-Way 
MTi 
Primat 


MARINE AERIALS LTD, | CABINETS!! | #2 


: : : JUNIOR BASS = 
Proudly announce the latest in TV aerial design REFLEX CORNER Primar 
s - 2 CONSOLE 0 m/A 
The “ Marinette’? Multi-channel [Indoor aerial with at 4 v, 
“built-in” Band l aerial and Automatic / We cal agnctrr of all Whiteley Electric ready-to- MTS 
P ° ° : assemble cabinets. Send us y order 0 Vi 
Electronic Switching. (Pats. Pending) and view. Full trade dlecouste allowed. Sal f fra 
for our illustrated leaflet incorporating above, Ps P P 
Retail also our own design cabinets, ad 3) 
EXCLUSIVE SEND FOR OUR MONTHLY BULLETIN =* 
FEATURES Send also for our detailed wholesale list for 
Jk te Cabinets, Wired Chassis, AM, AM/FM. Com- HEAT! 
A new concept in plete TV’s Sond Aerials, Convertors and volts 
Canmbines aaitat Sundry Electrical ——— e.g. Shavers, 9 volt j 
design. 2 volt 


Band | aerial and 
Electronic switch- 
ng assembly inside 
dome base auto- 


11, —— Lane, 


V.E.8. WHOLESALE | [Volt 
' |e SERVICES LTD. = 
(DEPT W.W.) 


TRADE 
matically switches ONLY Acton, W. “4 —_ 
n desired band. sissiat see spay ohms te 
Band Ill elements PSS FES TTS ES ES i es 
only visible. eee 


. ° al ri vv r 

Each aerial entirely A.C. SOLEN OID TYPE SCM. me 
separate, and de- : 5/ : 
signed to perform at as dina 
its respective maxi- 
mum efficiency. 
Now you can effec- 


tively lower your 


installation | “costs. 


Continuous 3ozs at }’ 


Instantaneous to 2lbs. | LF. Ci 
ohms 6 


9/10ths FULL SIZE } 98 eac! 
Same dimensions as TRANS] 

Type SC Primary 
Larger Sizes Available | &12v. ; 


Greatly increased 
Discounts for Quantities 


This is NOT a compromise Aerial ! 


Available in Black, Red, Primrose and Blue, with anodised “‘ gold-tinted ” 
elements. These are adjustable 90-180°. Key-hole cut-outs in base, for easy 
wall-fixing. Polythene dome base protects polished surfaces. Identical in 
appearance to our Band II! at 16/6 retail. Complete with 9 foot cable. a 


Export & Trade enquiries to: 7 KVA 3 Phase 


MARINE AERIALS LTD. R. A. WEBBER LTD. 


17a CLIFTON RISE, LONDON, S.E.14, ENGLAND —=—_|_ ig FOREST ROAD, KINGSWOOD, BRISTOL __Phone 67-406 
TIDeway 3066 1S PORRST ROAD, SENGSSO, Seer. tee ae 
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‘, / . KF35 ais Tal aye VU39 (MU12/14) seas Up 6SH7 6/- 12517, 8/- 
i ae VALVES KK32 j- | TH2 . 8/9 | 6A 161 6 8/6 | 12SK 6/- 
at L KLL32 8/6 | TP25 27/10 | W77 8/6 | 6AT6 8/6 | 6SK7 6/- | 12SL7 8/- 
hone : Guaranteed | KT24 5/- | UIO 10/6 | W729 13/6 | 6AU6 10/6 | 6SL7GT 8/- | 1I2SN7GT 17/6 
ALPHA All Tested | KT33C 10/- | Ul4(DW4/500) | X65 11/6 | 6B4 5/- | 6SN7GT 7/6 | 12SQ7 8/6 
M 9188 estas KT36 27/10 8/6 | X78 27,1 | 6B8G 4/- | 6SQ7 9/3 | 1487 14/6 
Y aN. : KT55 12/6 | U22 Cf- | X79 116 | 6BA6 7/6 | 6U4GT 14/- ; 15D2 7/9 
0 YRS cA Dispatch KT66 15/- | U36 13/6 | Y63 9/- | 6BE6 8/- | 6U5/6GS 8/6 | 19BG6G 24/4 
—— / \ KTW6I 8/- | U37 27/10 | Z309 9/6 | 6BG6G 24/4 | 6U5G /6 | 20D! 16/- 
sLAND ECL82 13/- | KTW63 7/6 | U45 15/- | Z359 9/6 | 6BH6 16/- | 6U7G 8/6 | 20F2 27/10 
AC6PEN 6/6 | EF22 8/6 | KTZ4I 6/6 | USO 8/- | Z759 9/6 | 6BI6 9/- | 6V6G 7/- | 20P1 27/10 
AC/TH!| 34/9 | EF36 6/- | ME9I 7/6 | U329 14/6 | 1A3 3/6 | 6BR7 11/6 | 6V6GT 7/- | 20P3 24/4 
ACKING | tP4 3/6 | EF37A 12/- | MH4t 7/9 | U403 17/5 | 1ASGT 6/- | 6BW6 8/6 | 6V6M 8/6 | 20P5 20/11 
AZ31 12/6 | EF39 6/6 | MSP4/5 12/6 | U404 11/10 | 1A7 12/6 | 6BW7 10/- | 6X4 7/6 | 25A6G 11/5 
. ee CBL3I 24/4 | EF40O 14/6 | MSP4/7 12/6 | U8Ol 31/4 | 1C2 11/6 | 6C4 7/- | 6X5G 7/- | 25L6GT 10/- 
SO oa CCH35 24/4 | EF4! 9/9 | N37 18/1 | UABC80 10/6 | IC5SGT 12/6 | 6CSGT 6/6 | 6X5GT 7/- | 25Y5G 9/9 
er. 4d. each, CL33 20/2 | EF42 14/- | N78 12/6 | UAF42 10/6 | IDS 12/6 | 6Cé 5/- | 6/30L2 12/6 | 2524 9/6 
>. Sd. each. cy3! 17/5 | EFSO 4/- | OZ4 5/6 | UB4I 9/6 | 1D6 12/6 | 6C8G 5/- | 7B7 8/6 | 25Z5 10/- 
p. 6d. each. DAF96 10/6 | EF54 6/- | Pél 3/6 | UBC4I 10/- | IHSGT 10'6 | 6CD6G 31/4 | 7C5 8/- | 25Z6 10/- 
- an ae DF96 10/6 | EFSS i0/- | PCC84 10/- | UBF80 9/6 | 1L4 6/6 | 6CHS 7/6 | 7C6 8/- | 30F5 11/6 
a = DH63 s/- | EF80 9/- | PCF8O 13/6 | UCC84 20/11 | ILDS 3/6 | 6D6 5/- | 7D6 13/6 | 30FLI 11/6 
BOA Pax DK96 10/6 | EF85 9/- | PCF82 12/6 | UCF80 23/- | INS 10/6 | 6FI 13/6 | 7H7 9/- | 30P4 21/7 
Amp. with DL96 10/6 | EF86 14/6 | PCL82 12/6 | UCH42 10/6 | IRS 8/- | 6F6G 7/6 | 7Q7 9/- | 30P12 12/6 
DA Cer. with | M70 8/6 | EF89 10/- | PCL83 14/6 | UCHBI 11/6 | 1S4 10/6 | $FeM 7/6 | 7S7 9/6 | 30PLI 12/6 
BOA ceramic EASO 1/6 | EK32 6/6 | PL38 27/10 | UCL82 23/- | 1S5 7/6 | 6F13 14/- | 7Y4 /6 | 35L6GT 9/6 
ee EABC80 =—«-*1/- | EL32 5/6 | PL8I 16/- | UCL83 25/9 | IT4 7/6 | 6FIS 14/- | 8D2 2/9 | 35W4 8/6 
EAC9I 7/6 | EL33 20/2 | PL82 8/6 | UF4I 10/6 | 1U5 7/6 | 6G6G 4/6 | 9D2 3/6 | 35Z4GT 8/- 
10 K., 25 K. EAF42 10/6 | EL38 27/10 | PL83 11/6 | UF8S 10/6 | 2C26 1/6 | 6H6 2/6 | 1OFI /10 | 35Z5GT 9/- 
eg. 2/6 each, EB34 2/- | EL4I I/- | PX25 12/6 | UF89 10/6 | 2X2 4/6 | 6H6GT 2/6 | 12A6 6/6 | 42 8/- 
x EB4I 9/6 | EL42 12/- | PY80 9/- | UL4I 10/6 | 3A4 7/~ | 6J5M 6/6 | 12AH8 11/6 | 50C5 11/6 
ids EBC33 7/6 | EL84 10/6 | PY8i 10/- | UL44 27/10 | 3D6 5/- | 656 6/- | 12AT6 10/6 | 50CD6G ~—31/4 
16 BA fixing EBC4I 10/- | EM34 10/6 | PYs2 9/- | UL46 24/4 | 3Q4 9/- | 6)7G 6/6 | 12AT7 9/- | SOL6GT 8/6 
K., 1/3 each. EBF80 10/6 | EM80 10/6 | PY83 10/- | UL84 11/6 | 3Q5GT 9/6 | 617M 9/- | 12AU6 10/6 | 75 18/6 
EBF89 18/1 | EM8I 11/6 | PZ30 0/11 | UU6 20/11 | 3S4 8/- | 6K6GT 7/- | 12AU7 8/- | 77 7/6 
— EBL2I 24/4 | EY5I 13/6] PEN4DD 27/10 | UUs 27/10 | 3V4 9/- | 6K7G 5/- | 12AX7 9/- | 80 8/6 
». EBL31 24/4 | EY86 13/6 | PEN4VA_—'15/- | UU9 8/6 | 4D1 3/- | 6K7M 6/9 | 12BA6 9/- | 142BT 3/6 
ECSI 7/6 | EZ40 9/- | PEN25 5/- | UY4! 8/6 | SR4GY 9/6 | 6K8G 8/6 | 12BE6 10/- | 185BT 34/9 
ECC40 12/6 | EZ4I 10/- | PEN44 27/10 | UY8S 10/- | 5U4G 8/- | 6K8GT 10/- | 12BH7 11/6 | 210DDT 4/6 
—— | ce 10/3 | EZ80 8/9 | PEN4S 27/10 | vP2B 8/- | 5Y3G 8/- | 6K25 20/11 | 12H6GT 3/- | 210VPT 3/6 
ECC85 9/6 | EZ8I 11/10 | PEN46 7/- | VP13C 3/6 | SY3GT 8/- | 6L6G 9/- | 125GT 4/6 | 807 6/6 
ag mounting ECF80 13/6 | EZ90 8/-| PEN220A 4/-| VP23 6/6 | 5Z4G 10/- | 6L7 7/6 | 127GT 10/6 | 954 2/- 
ECF82 13/6 | E1148 2/- | PENA4 15/- | VP41 8/6 | 6A7 13/- | 6N7 7/6 | 12K7GT 8/6 | 955 4/9 
mE Ft 24/4 | FW4/500 10/- | QP2I 7/6 | VRI05/30 —8/- | 6A8G 10/- | 6P28 27/10 | 12K8GT 13/6 | 956 3/6 
. RE, ECH35 10/6 Z32 12/- | RI6 27/10 | VRII6 4/- | 6AC7 6/6 | 6Q7G 9/- | 12Q7GT 8/6 | 9001 5/6 
. HE. TVY | ECH42 10/6 0 5/- | RI9 13/6 | VRISO/30 9/- | 6AGS 5/6 | 6Q7GT 9/- | 12SC7 1/6 | 9003 5/6 
b Twin ECH8I 9/-| HL23DD 8/6 | SP41 3/- | VUI20A 3/6 | 6AKS 6/6 | 6SA7GT 8/- | 12SG7 7/6 | 9004 5/6 
ECL80 13/6 N 9/- | SP6I 3/- § vulll 2/6 | 6ALS 6/6 | 6SG7 7/6 | 12SH7 5/6 | 9006 5/6 
K. 
SMALL MAINS . Type TE6. 

payvou| MAINS TRANSFORMERS = SMALL. MAINS TRANSFORMER. 7 PUBLICATIONS 
. Specification, Primary 230 v. 50 c/s. Secondary 1: No. 1388—HOW TO MAKE AERIALS FOR TV 
3-Way Mounting Type. 250 v. 40 m/A. Secondary 2:6.3 v.1.5A. Clamp (Band I and III) and V.H.F. (Band JJ), Data for all 


Primary 


200-220-240 v. Secondaries 250-0-250 v. 


construction Overall size. 3.9in. x 2.4in. x 2in. 
over Windings. Fixing Centres 3.3in. Price 15/-. 


Channels. Ten different designs for local and fring? 
areas, 2/6 each. 


i] 8 m/A 0-6.8 v. 4 amp. 0.4v. 2amp, Both tapped GOMPLETE KIT OF PARTS FOR “MINI 7” Sais. ab pears ot Lemation, Gn ooh. 
led at 4 v., 21/9 each. pon ll 10/-. No. 142—-MODERN TV CIRCUITS AND FAULT- 
| . KIT OF a FOR 4 VALVE FINDING GUIDE. Many interesting Circuits in- 
7] Primary 200-220-240 v. Secondaries 350-0-350 v. SOSeLEre PORTABLE £7/7/-. cluded, 4/6 each. 
P 80 m/A 0-6.3 v. 4 amp. 0.5 v. 2 amp. Both tapped COMPLETE KIT OF PARTS FOR ALPHA TRF Reprint No. 5—TV FAULT-FINDING, Profusely 
——— at 4 v., 21/9 each. SET £5/10/- illustrated with Photographs taken from a Tele- 
4 visor Screen, 5/- each 
ye . 240 v. S COMPLETE KIT OF PARTS FOR TELETRON Reprint No. 11—QUALITY AMPLIFIERS FOR 
livwed, "Bead Tape at 3 eon : bape age Maggy rr yy COMPANION £4/8/6. A.C. MAINS. Aue describing a number of 
rating above, | ogy, 94 v.,21/9each. Postage and Packing please ee ees cnt p pt performance 
add 2/- per transformer. . , ° 
ayy ~ gions RICHARD ALLAN No. 127 Amplifier Manual No, 3 3/6. 
i. on /6 ” No. 101 Two Valve Receivers 1/6. 
Saaee a HEATER TRANSFORMERS. Primary 220/240 “ BAFFLETTE No. 99 One Valve Rectivers 1/6. 
p.g. Shavers, pone 4 emp Si- 5 volt 2 amp. 10/- EXTENSION SPEAKERS. No. 104 Three Valve Receivers 1/6, 
= 2 volt 3 amp. 8/3 = — Ape 4 Attractive seat Geled collect on All publications plus 4d. each postage. 
4volt 1} amp. 5/6 3.3 volt 1} amp. 2 - 
yy 4 volt 3 amp. 10/- 6.3 volt3amp. 10/- black plinth—expanded metal grill, fit- CHASSIS 
; 12 volt } amp. 5/7 ted volume control, Sin. P.M. speaker a 3 ee 
W.W.) Aluminium undrilled with reinforced corner. 
jury Lane, 2-4 ohms. Large purchase from Relay Available in the following sizes — 
Ww.3 OUIPUT TRANSFORMERS Company of used units as above. Only 6in. x 4/6 each 
5027 5,000 ohms to 3 ohms. 40 m/A 4/6 each. 10,000 * . f 
$i ohms to 3 ohms 30 m/A 4/6 each. 5,000 a to pope paps raging ormer. 8in. x 6/3 each | 
rt ae 3ohms 60 m/A §/- each. Universal output Trans- are g working order. 10in. x x? 7/3 eact 
= J iormer 18 ratios available, Optimum loads 3,000 seed van , oi eat 
SCM ohms to 12,000 ohms, Speech Coil Impedance Offered at a fraction of orig cost. 12in. x k aihiams 
° 2.5 ohms, 12.5 ohms and 15 ohms, current 40 m/A POST PAID 12in. x . '9 each 
* 5/9 each 25/6 each. P a 12in. x eo 8/6 each 
ozs at i LF H l4in. x x 6/- each 
.F. CHOKES (Clamp Construction). 20H, 250 : ; oli * 
to 2lbs. ohms 60 m/A 6/- each. 10H, 200 ohms 90 m/A a to ELLIPTICAL beeen 19/8 14in, x din. x —_ oe RP NER lee 12/- each 
E 9/8 each. y- 16in, x Gin. x 2$in 8/6 each 
L SIZ : 7in. x 4in. Goodman 19/6 as ; : 
7in. x 5in. Goodman 19/6 S0ia,  20Mn.. 36 SR: ..0520..;2... 14/- each 
sions as TRANSFORMERS FOR BATTERY CHARGERS. 8in. x bin. Elac ... 25/6 All are four-sided— ideal for radio receivers— 
Primary 220/240 volts. 6-12 v. 1 amp. 18/6 each. 10in. x 6in. Plessey 25/6 amplifiers—power packs, etc. 
Available 6-12 v. 3 amp. 18/- each. 6-12 v. 4 amp. 21/- each. 
creased 
antiti Rew ow TERMS: Cash with order or C.O.D. 
Quanutes Fr Postage and Packing avg om as 
a follows: Orders value 1!0/- add I/-; 20/- 
emer @ 103, LEEDS TERRACE add 1/6; 40/- add 2/-; £5 add 3/- unless other- 
Phase s : wise stated. Minimum C.O.D. fee and 
pos-age 3/-. 
WINTOUN STREET, For full terms of business see inside cover 
4 7 of our catalogue. 
67-4065 Personal Shoppers 9 a.m. to 5 p.m. Mon. 
nn ¥ to Friday. Saturday 10 a.m. to | p.m. 


XUM 


138 WIRELESS WORLD 7 eS Juty, 1958 


! 
c 100 Ko/s.-100 Mo/s. funda- 
Soi sat 206 ioe 900M | HIGH PRESSURE & VACUUM 
ies. Metal case 10in, x 6}in. x 
an ares baie: Rites: Ricaenonaisae | I M D R E G N A T (@] R Ss 
three miniature valves and Metal Recti- | 
fier. A.C. Mains 200/250 v. Internal 
Modulation of 400 c.p.s, to a depth of | 
30°: Modulated or unmodulated R,F., j 
output continuously variable 100 milli- 
volts, C.W. and mod. switch, variable 
A.F. output. Incorporating magic-eye 
As output indicator. Accuracy plus or 
minus 2° 
£6 19 6 Or 25/- dex “al and § monthis ——— nts of 21/6. | 
Fi ign SIGNAL GENERATOR 
and 4 mo! thy payments 21 6. P 4 
5/- extra. Coverage 120 K« 
300 Keis.—900 K 900 Ke 
Me/s., 2.75 Mc/s.—8.5 Me/s., 8 Mc/s. 
Me/s., 16 Mc/s.—56 Mc/s., 24 Me's 
Mc/s. Metal case 10in. x 6fip 
Size of scale, 64in. 3}in. 2 valves and 
rectifier A.C. mains 230-250 v. Internal 
modulation of 400 ¢ a depth of 30 
per cent., modulated or unmodulated R.F 
si gags ac er on ln Bye -9 BLICKVAC Impregnators are used by Marconi, Pye, S. Smith & Sons, 
cog es cee vil Bag ey peer | N.C.B., M.O.S., and many other well-known organisations. A full 
eel a aaa cae Rea | range of standard models is available—capacities 4in. by Qin. to 3ft 
Accuracy plus or minus 2%. by 3ft.—suitable for Varnish, Wax, Potting Resins, etc. Plants can be , 
designed for special requirements. Blickvac Impregnators are designed i 
SIGNAL & PAT TERN — to give simplicity in control, outstanding performance and ease in 
cleaning. A second autoclave can be added at low cost when needed. E 
£6 19,6 BLICKVAC products include:—Epoxy Resin Vacuum Mixing and ; 
P. & P. ets Casting Plants, Electric Ovens, Vacuum Ovens, Mixing Vessels, Dipping 
—<< Tanks, etc. 
Coverage 7.4 Me/s.-210 Me’s 
bands, aj] on fundamentals, s) 
tuning audio output . BLICKVAC ENGINEERING LTD. 
orizonta ars ogging ca 
ot agg roll finished sd gs arrying Bede Trading Estate, Jarrow, Co. Durham. Jarrow 89/7155 
900-250 ee — : baa 96/100 Aldersgate Street, London, E.C.1 Monarch 6256/8 
Size 6}in. long, 5in. high, 2}in. deep. Will suit any type of crystal pick-up. Output 
approx. 2 watts. Incorporating ECC83 double triode, Cossor 142BT gr ® oy 
for 290/250. AC. ¥ ps sg gy ig ad ble on sie 49 6 us | p O LYT 4 E N FE 
5” SPEAKER WITH O.P. TRANSFORMER ; i 
purchased with the above 18/6. Plus P. & P. 1/6 | | Substantial quantities of Tape for sale—Nat- 
| | ural and lvory—Thicknesses 0.010” (0.25mm.) to 
B.S.R. MONARCH 4-SPEED | | 0.060" (1.5mm.) Continuous length reels in J 
| F 
AUTOMATIC CHANGER widths of + 4" to 31”. mM 
CURRENT MODEL. Will take 7in., Il0in. a mi 
or 12in. records mixed. Turnover crystal head. res 
A.C. mains 200/250 v. ¢ 
mem: _| AMPLEX APPLIANCES (KENT) LTD.| | | = 
| 19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 
MIXER 
C 0 L LA b 0 4-SPEED C K A hk G E R All export enquiries to 
AUTOMATIC ANGLO NETHERLAND TECHNICAL EXCHANGE LTD., 
Model 457. Type “O” Pick-up, size 12in. x 13}in. 3, TOWER HILL, LONDON, E.C.3. 
Minimum clearance above baseboard 5in., below . . ey ae es 
2jin. 10 records A.C. mains 200/250 v. Turnover 
crystal head. BRAND NEW Fully guaranteed 
(suitable for use with above amplifier). 25'- | _ — ———— - — am — 
deposit plus P. & P. 5/- 7 monthly paymeuts . 
of 25/-. , 28/19 6. on . = 9 
AC/DC POCKE! WT. METER KIT} | — “ 
Comprising 2in. moving coil meter, scale cali- i yo 7 > , 
brated in A.C./D.C. volts, ohms and milli- \ 
Voltage range A.C./D.C. 0-50, 0-100, . | 
0-500. Milli-a »s, 0-10, 0- um a > 
sia kandi, ei, “ome tg 1958 40-PAGE ar neato 
pot (for ohms zero setting). toggle switch, resistors | 
and meter rectifier. Basic movement 2 mA. | Cc A T A L Oo G U E 
In grey hammer finish case. 
19 6 : en 1 Built and tested 
Pp. & P. 5 76 extra } — 
. . Point to point wiring diagram 1/- ie witb kit OF THE NE WEST 
|| Sd | ELECTRONIC & r 
AS 
RADIO AND T.V. COMPONENTS (ACTON) LTD. | | POST FREE al 
23, ACTON HIGH STREET, LONDON, W.3 HI- Fl EQUIPM ENT 
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E. 25, HIGH HOLBORN, LONDON, W.C.I. HOL 6231/2. 
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200/250 v. A.C. | EVERSHED AND VIGNOLES NEW TEST EQUIP- 

MOTORS. MENT offered at fraction of makers’ price. ‘* WEE 

New. 1/80 h.p., MEGGER,”’ complete in leather case, brand new and 

2 drives, direct perfect. 100 volt, £6 each. P. & P. 2/6. 250 volt, £10/10/- 

6,000 r.p.m., re- each. P. & P. 2/6 ; 

duction 300 

r.p.m. 22/6 each. EVERSHED AND VIGNOLES CIRCUIT TEST- 

P. & P. 2/6. | ING OHMS METER. Pattern ‘‘5,’’ complete with 

NEPTUNE SERIES test prods, inst. book, etc. Two ranges 0-3 and 0-30 

_ DOUBLE POTTED ohms. Brand new, guaranteed perfect, as illustrated. 

CHOKES by Parmeko, C. Core twice four Henry £4/17/6. P. & P. 2/6. 

at 70 mA. Brand new and boxed, 10/6 each. P. & P. 1/6. | EVERSHED AND VIGNOLES Series |! metal cased 

a Soden a bong benny nto > ga meggers, 500 volt. Used, but in perfect oe 
y Parmeko. apped primary v. i i 1 h. : : 

| to 250 v.. secondary 500-450-0-450-500 v. I10 mA. complete with leather carrying case. £20 eac 

Brand new and boxed. 32/6 each. P. & P. 3/- | 

HIGH SPEED RELAY. Siemens, two bobbins) | SPECIAL OFFER 3$in. round flush fitting 

1,000 ohms each. New, 10/6 each. P. & P. I/-. 250 v. A.C. rectifier m/c meter with linear 

NEON LIGHT, 230 v. A.C. M.B.C. Clear, 1/9 each. | scale from 0-250 v., 35/- each. P. & P. I/- 

. 6d. 


TRIPODS. Solid wooden 


P. & P. 6 | legs 38in. long, metal 
CONTROL PANEL containing 50 ohms 50 watt DYNAMOTOR (Rotary Convertor) 6 | top and metal toes. As 
| rheostat and toggle switch, in crackle finished metal volt in, 250 vole out at 100 mA. ex new new. Price 10/6 each, 


case. New. Ideal for model control. 8/6each. P. & P.2/6. equipment, 25/- each. P. & P. 3/-. 
METERS. Brand new 
guaranteed perfect 


plus 3/- carriage. 
DOUBLE-ENDED P.O. 


¥ F TELEPHONE LEADS, 

5 “. on M.1 _ 3 about 36in. long each with 

Wha "Oe MI / , two type 30! Jack Plugs 

& Sons, — Rnd. Pr. 12/6 New 3/6. P. & P. 6d 

A full 1 mA. M.C. 24in - TELEPHONE HAND- 

, to 3ft FI. =~ npiuéness 2/6 SETS. sound power, pair 

vente | | BONG lia tt gt ay 

4 : ha / ion without batteries. 

Jesigned _ range pocket volt mete” 0-25 Good condition, 22/6 each. 
ease in d 0-250 v., in wallet............... 12/6 P. & P. 1/9. 

- nhs hank 500 microamp. 2in. M/c. | 

needed. : AIRCRAFT CINE CAMERA G45B Mk. Ill, fully ¥ 

E scaled. i and 0-600 v.......... -— modified, fitted with f/3.5 triple anastigmatic lens, takes fi Ses. —_ “peas 

ing and x equip. mA. M.C. 2in. sq.... [6 | 25ft. of 16 mm. film, fitted with 24 v. motor. 16 exposures ; * 

§ P. & P. on all meters I/- each ; ce : 7 we 195-9,050 k/c. in 4 bands. 
: wanes per sec. Mint condition, brand new, in maker's original ; 

Dipping ki £6/10) h. 'P. & P ‘4 | As new, suitable for use 
| Packing. /'O/- each. P. > paid. | on boats etc Price £7/10/- including 
| | carriage. 

TD. 

y 89/7155 | 

ch 6256/8 

oT 

——— 

-Nat- | 

n.) to | WHEATSTONE BRIDGE UNIT. 4-stud switches 

als in | 0-10, 0-100 ohms, galvanometer centre zero, F.S.D. | 

> 2.5 mA. In oak carrying case 16 x 7} x 6in. 40/- each. 

one a yy —_ P. & P. 3/6. . | L.T. Transformer, input 230 v. Out- 
mirror scale 0-5 and 0-100 volt D.C.,| BRAND NEW FINEST CANADIAN MAKE | Put 50 v.. 30 ampere, adjustable by 
resistance 1,000 ohms per volt. In wooden | MOVING COIL HEADSETS, complete with moving | i. mon e fitted with main P it - 
casing complete with test prods and | coil No. 7 microphone, earpieces fitted with soft chamois | in k ea00°7 ericed _ ak 4 

LTD. beautiful leather case. 29/6each. P.& P.2/-. | leather. Ideal tor No. 19 Sets and similar equipment conan ee Pp Sa en egy 

| Price 12/6. P. & P. 2/6 150 Ib Wound at 800 amps. per sq. in 

ENT me oe lead As illus. above. New in manufacturer's 

. ; cases. £15 each. Carriage in England £1. 
| VEEDER REVOLUTION COUN- 
| TER. 6 columns, fitted reduction drive, 

E LTD. | | built inside small unit. New. 8/6 each. 

’ | P. P. 2/-. 
a | 
—— | ; 
‘Jin | | | 
MUIRHEAD PRECISION KEY SWITCHES. Low | 
capacitance, six double sets of contacts each side. Brand | 
ama new. Chrome-plated bezel. Price 12/6 each. P. & P. 1/ 


MUIRHEAD VERNIER DRIVE. Scaled 0-180 degrees, 


— 


ratio 31/1, dia. 3in., as fitted to R.F.26 units. Complete 
with lampholder. In manufacturers’ original packing 
ATED New, 8/6 each. P. & P. 1/6. 
AUTO TRANSFORMERS, step up, step down, | 
MT tee EN eee R ne | 110-200-220-240 v. Fully shrouded. New. 
AC. and D.C. volts. ohms. and | 200 watt type £2/2/- each. P. & P. 4/6. 500 watt type | 
milliamps, basic movement 400 micro- } £3/3}- each. P. & P. 4/6. 1,000 watt type os. each. | 
amp., in wooden carrying case, complete | P- & P. 4/6. Also 60 mA., 19/6 each. Plus P. & P. | U.S.A. 27-volt 4-Pole CHANGE- 
with test prods, new batteries, guaranteed | Photo Multiplier. Type 93!A, for Alfa _yy film | OVER RELAYS. Brand new and boxed. 
perfect. Price £6/19/6. P. & P. scanning, spectography, etc., new. €2/5/- each. P & P. I/- 5/6 each. P.& P 6d. 
& ASK FOR EXPORT QUOTATIONS WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING! 


PERSONAL CALLERS ONLY: 9 Little Newport 


NT Street, London, W.C.2. Tel: GER 0576 

6231/2. ALL MAIL ORDERS: (Early Closing Thursday) 

~ 47-49 High Street, Kingston-on-Thames. 
a Telephone: KINgston 4585 
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oe —| AERIALS |: 
TELEPHONE WIRELESS SET 


HAND SET 3-PIECE 12FT. SETS FOR ONLY 7/6. | No. 19 MK. II 


, = Incorporating copper plated bottom, middle | Attachments: Variometers 18/6, Morse Key 
pe ype cen —— | co and solid top aerial sections. P. & P. 2/6. assembly 4/6, 12ft. Aerial 7/6, 12 volt Power 
mike. Press to talk. BRAND | FOOT “ee — be extended | Unit (Dynamotor & Vib. pack) 30/-. Control 
NEW with cord and plug. as required. Only 6d. each or 5/- per dozen. | boxes, single 5/6, double, 8/6. ALL 19 SET 
Can be used as sound C. See eerons Beas, | CONNECTORS NOW IN STOCK. 3/- each. 

opper Plated. Can be used to form Beam “ 


eee Ue =e te Antenna or complete Aerial Masts. 2/3 each. Send details of your requirements. 
series. ONLY 12/6 each. 6 for 12/-. Please add carriage. ACCUM UL ATORS 

P. & P. 2/6. PORTABLE BATTERY OPERATED i : 

AMERICAN MINIATURE FIELD OR FACTOR LEAD ACID (unspillable). 2 volts 16 A.H. 
MICRO SWITCHES. On/off SWITCHBOARD Ideal for 6 volts and 12 volts supply. Brand 
or off/on, mains | amp. Size Simple to operate ten line telephone switch- new original cartons. Size I4in. x Zin. x 2in. 5/6 
i+” x $” x ¢”. Ideal for fur- board. Ideal for mobile operations, Field each. P.P. 1/6; 3 for 15/-. P.P. 3/6; 6 for 27/6, 


niture manufacturers. Frac- 
tion of original cost. 2/6 
each or 25/- per dozen. 


MICROPHONES 


All types available. All Brand New. 


| 
| 
| | Days, Sports events, etc. etc. This universal P.P. 5/- 

switchboard can keep ten extensions in on 

constant touch by turn of a handle. Only | COMPLETE No. i 
HEADGEAR 


requires batteries for immediate use. 
Send us your requirements for quotation. 


7 a —— BRAND 
No. 8 (as_ illustrated). HEADPHONES | NEW 
Blue Carbon Insert. | TYPE D.L.R.5. Single earpiece with cord, plug consists of Cl 
Complete with cord and | and canvas headband. ONLY 4/-. P. & P. 1/6. low impedance 
plug. ONLY 5/-. Post | LOW IMPEDANCE PADDED HEAD- padded head- 4 


No. 3C. Refillable Car- 
bon Insert. Finished in | Brand new. 3/6 e 


paid. | PHONES with a headband (as illustrated 
above). 7/- per pair. P. & P. 2/-. 
HIGH RESISTANCE EARPIECES. 1,00022. 


Red and Black Bakelite | C.L.R.3 LOW RESISTANCE. Complete 


phones and 
No. 7. hand 
microphone 
with moving 
coil insert. For 


; 
= Le’ year pes with cord and plug. Brand new. Only 5/-. each. use with Army pen 
band. 5/-, post paid. lease send us your enquiries aieues tans lem 

types of Microph Headph : 
pee oe oo = _ offer the keenest prices in the ff | Sap crys 
MICROPHONES. EXPORT ENQUIRIES A SPECIALITY | | ya 
Tested. ONLY 6/6 each. S P. & P. 3/6. 
B. ADLER & SON ¥ Radio Ltd. - 
mixe 
5/- p 


KING’S HEAD YARD, COPTIC ST., LONDON, W.C.1 Tel.: MUSeum 9606 


— & & & 4 + 4+ & +», 4&4 tt A ty te te ty tb tb tp te tint tt 


B.S.F 
Tin. 
t/o p 
4 
o~CHAS. H. YOUNG, Ltp“% 
q 
Dept. ‘‘W’’, 110 Dale End, Birmingham, 4. CENtra! 1635 ? IM 
9 Seoeetante. High resistance (4,000 ohms). Very sensitive, 12/6. Low ; ECTRONICS AYWARD URBINES oe 
resistance R. 8/6; p. and p. on either, 1/6. 
2 Heavy-duty adjustable rheostats. 0.4 ohm, 25 amp. Beautifully > OFFER THEIR SERVICES 
2 made, 5/- each, P. & » IN g 
2 Multi-Way Cable jin. gg te colour coded wirec, any length $ | 
eS , . 1/6. le (5 pairs). Screened € : 
eae =. ele Way cab pain cous @ Manufacture of Aircraft @ Armature Stator Layer 
? ae ae ree, Ss pet yard. F. 8 2. eam, 1/6 Electrical Equipment Wave & Toroidial Windings 8 
P Don’ P hi ° g $ ss eS ee @ Epoxy Resin Encapsulation K 
‘ on’t miss this special offer: ( o/ ical devices 
$ CRYSTAL CALIBRATORS @ Electronic Equipment @ Large or Small Quantities « 
{ « @ Early Deliveries 
Q | , | 
] 1,000 ke/s crystal controlled, with switched 100 ke/s and « 
§ | 10 kes locked mulcicvibracors ¢ | HAYWARD TURBINE ENG. CO. LTD. # 
2 and is contained in’ polianed | PR'CE—only £3.10. > ELECTRONICS DIVISION (AMERSHAM 2101) e 
2 Bakelite case with carrying | complete with crystal and 2 CHILTERN AVENUE, AMERSHAM, BUCKS. 
Q | Sates” and oserstes “inbm | valves: or with es * 
5 2v. It. and 120 v. hit A.C. power unit, £6.10. a 
9 3in. Aerial Insulators. Ribbed glass, 1/6 each or 6 for 7/6. P. & P. 1/6 $ s FOR TUNER UNITS a 
Condensers, & mid. 750 v., 5/6 each. Post 1/6. 
¢ Copper Aerial Wire. 14 é a D 140ft., i , 70tt. 8/6. P. & P. 2/- 2 dees = provesit noisy switches 
r Stranded 7/25, 140ft. 10/-; 70ft. 5/-; P. é canine calls to clean M.S.4, is a concentrated SILICONE a 
2 Dual Range Voltmeters. 0-5 and 0-100 v. mec. 1,000 Q/y 2 E contacts — be grease that: 
Ranges easily extended. Complete with leads and prods. Solid leather costly—ensure that you 
@ carrying ence, 6} x5%2in. Only 25)-, post tree 2 ) Service Engineers treat @ REPELS MOISTURE & 
fats Peoenaine Panels, an 19in. long by 5jin., 7in., Sfin., or 10gir ? all — contacts @ PREVENTS CORONA 
5/8, 6/6, 7/6, B/- respectively. Fost 2/-. 7 with M.S.4. @ Does not harden or melt with 
> ee mg gt nde s. in 3 switched bands complete ? a Recommended by changes of temperature. & 
. Parmeko Made H.D. Transformers. 30 v. primary, secondary 2 on gaa gpnes @ PRESERVES RUBBER. a r: 
i ) 75 /550/620, Gives 620 v. at 200 mA. simultan 
? ‘ a nth 37 7 5 v. at 250 ang kiso 2-5 V, 3 A. for SRAGYe, ete. Wortt 2 protective lubricant Large tube 9/9d net trade. C.W.O. 
g at least £7, Our price £3, carr. paid. Inland only, not Eire or overseas Q to be used. Spec‘al quotation for quantities. 
¢ We have the most comprehensive stock of Hi-Fi equipment in the Midlands } ppointed distributors 
including QUAD, LEAK, W.B., RCA, ROGERS, WHARFEDALE and GOOD- 4 
$ MANS. Send for details, or call for a demonstration today g | e £ Pp L A C & BA E N T § 
4 P 
No €.0.D. under £1. Please print your name and address. 3 | 138 Lewisham Way, New Cross, S.E./4 
Telephone : TiDeway 6666 Grams,: Flibak, London 
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Visit the City’s new acoustically designed 


Hi-Fi Centre 


AMPLIFIERS BY: TUNER UNITS | A COMPREHENSIVE RANGE of Hi-Fi 
VERDIK GOODSELL | | speakers by Goodmans, Wharfedale, W.B., 
ARMSTRONG QUAD AM/FM CHASSIS | G.E.C., Lorenz, etc. Tweeter units by Good- 
ROGERS LEAK RADIOGRAM CHASSIS mans, Wharfedale, T.S.L., Elac, etc. 
DULCI W.B., etc. BY LEADING MAKERS | 


Due to the popularity of this chassis, we 


AUTO-CHANGERS - been able = reac ioe AHEM we 
> | | and can now offer our 
' THIS MONTH S SNIP | | Chassis at 19 gns. complete. 
BRAND NEW OFFER! LIMITED QUANTITY OF an: : 
Yin. and 12in. MAGNETIC : : 
COLLARO T.V. TUBES. BRAND j . 
NEW AND BOXED BY ' , . B. 
4-SPEED | FAMOUS MAKER. : wee 
| | SPECIFICATION 12in. TUBE i ~ 
AUTO- | | Flat face, white fluorescence triode, 2 v. | | i 
heater, 1.5 a. heater current, anode voltage 
CHANGERS / | | 10kv. OUR PRICE €8/19/6 including mask. 
| | Yin. TUBE. Round face, white fluorescence, | | 
Incorporating os a | | 4 v. heater, | a. heater current, max. anode | | 
auto and manual Sag ¥ voltage 7 kv. OUR PRICE £5/17/6. ‘ 
control Com- Cy | RE ee 
lete w } PERE 
wate rege acai iii pees <a —— hayes — 
; M cuner section. Illuminated dial in 4 colours; 
Our price £7-1 9-6 ee. CASH OFFER 4 waveband; coverage !|,000-2,000 metres, 200- 
Plus 5/- post. 550 metres, 15-50 metres, 88-100 Mc/s. Dimen- 
4-SPEED COLLARO sions 13x9x6in. Fully guaranteed. Exceptional 
—_— 4/546 single player with value—only 19 gns., plus 7/6 post and ins. 
NEW COLLARO 457 AUTOCHANGER frudio clover pick-up: || BRAND NEW 0-I AMP. I2in. SCALE RF. 
mixer, with Studio t/o cartridge. £8/19/6, plus gg bm “£6/19/6. METER 
5/- post and packing 4 (Plus sf. post Pak frre ) Thermo couple 5/-; 0-300V A.C., 2in. scale, 
— . moving iron meter, 25/-. Post 2/6. 
ee ee Se paar ii 0-1 M/Amp meter, m/c flush mounting 17 6 
B.S.R. 4-speed Model T.U.B. Autochanger, plays | GARRARD 4-SPEED SINGLE PLAYER | 0-100 amps 50 cps., 4}in. meter ...... 4210 0 


Jin. 1Oin. and 12in. mixed records. Crystal | UNIT with GC2 t/over cartridge for 78 and 


0-50 amps moving iron 6in, meter ... £3 10 0 
t/o pick-up, £7/19/6. (Plus 5/- post and ins.) L.P. records. Our price £7/10/-, 4/6 post and ins. 


All brand new and boxed. Post and ins. 1/6. 


BRAND NEW H/G METERS By E. TURNER 


| M/Amp DCO—10 Scale 2$in. Diam. ......ccssseesseees 50/- | 500 V.D.C. 0-500 V. (I KVPV) 3;%in. Diam. ........0.4 65/- 
100 M/Amp DCO—100 M/A 3,%in. Diam. ......scese0es 50/- | 1000 V.D.C. 0-1000 V. (20 KVPV) 3,%in. Diam. ......... 95/- 
100 Micro Amp D.C. 0-2 M/a 0-250 V. 3,%in. Diam. ...  85/- | 300 V.A.C. 0-300 V. 3.2m. Diam. ..........ccccsceseseeseeee 50/- 


» SPECIAL NEWS FOR ALL CONSTRUCTORS 5 


ANNOUNCING THE OPENING OF OUR 
NEW WALK ROUND BARGAIN BASEMENT 


EXCEPTIONAL SUMMER SALE OFFERS OF 
EX MANUFACTURERS’ & GOVT. SURPLUS 
COMPONENTS & EQUIPMENT 


, IT WILL PAY YOU TO PAY US A VISIT ® 


Dept. B, 


| iw = 10 | (| 152/3 FLEET ST., LONDON, E.C.4. 
Telephone: FLE 2833 
ECT] iL \ ( FLEET ST) | Business hours: weekdays 9-6 Saturdays 91 
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PRITCHETT & GOLD 2 VOLT ACCUMU- 
LATORS. 75 ah. 100 (hour rate), with 
carrying handle and charging instructions. 
Supplied brand new in maker's cartons, 15/-, 
carr, 4/-. 


AMERICAN WILLARD AIRCRAFT BAT- 
TERIES. 24 volt I a.h., completely enclosed 
in metal containers, size 8x 74x7tin. Brand 
new in maker’s carton, with charging instruc- 
tions, 62/6, carr. 5/-. 


ADMIRALTY BATTERIES, 24 volt 3 a.h. 
Built in wood case. Size I14 x 6} x 44in., with 
output terminals at one end. Supplied new with 
charging instructions, 32/6, carr. 5. 


MINIATURE ALKALINE CELLS. 1.4 v. 
3 ah. Size 34x23xiin. Brand new, 4/6. 
P.P. I/-. Three for 12/6, post paid. 


COMMANDO ASSAULT TELEPHONE 
CABLE. Single P.V.C. 1,000 yard drums. 
Very useful in the home and garden, 8/11. 
P.P. 3/-. 


TELEPHONE CABLE. Type D3, 
drums, 19/6, carr. 4/-. 


ADMIRALTY THREE-PHASE TRANS- 
FORMERS. Pri. 400-440 v. 50 cycles. Sec. 
50 v. 6 a., completely tropicalised. Size 74x 
14x 5in. Weight approx. 60 Ib., 85/-, carr. 7/6. 
Brand new in maker's cases. 


L.T. SUPPLY UNITS, TYPE II5. A.C. 
input 200-240 v. Output 24v.26amps. Rating 
continuous. Ideal for charging batteries at a 
high current. Size lft. 6in. x Ift. 6in. x It. 6in., 
£17/10/-, plus carr. 


169-171 EDGWARE RD., 


1/3 mile 


WIRELESS WorLD 


—SAMSON'S SURPLUS STORES LTD— 


LONDON’S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT 


PERSONAL SHOPPERS 
WELCOME. 
ORDERS ACCEPTED M/A 
FROM COLLEGES, SCHOOLS, 
LABORATORIES, ETC. 


MIRROR GALVANOMETER MARK Il. 
On levelling and rotating base, with fitted spirit 
level. Manufactured by Venner Time Switch, 
Ltd. 45-second period. Instrument resistance 
188 ohms. External resistance for aperiodic 
damping 1,200 ohms. Supplied brand new with 
spare suspension helix and strip wire. In 
teak carrying cases, 75/-, carr. 5/-. 


SMITHS 8&INCH DIAL ELECTRIC 
CLOCKS. Round wall mounting, A.C. 
200-250 v. Supplied brand new at a fraction 
of maker's price. Ideal for the home, office 
or workshop, 59/6, carr. 3/-. 


SCREENED INSTRUMENT POTENTI- 
METERS. 100K ohms, 3% dia., 7/6. P.P. 1/6. 


PANTON ATTENUATORS. Rotary stud 


switch type, 3,000 ohm, 7/6; 500 ohm, 5/6. 
P.P. 1/6. 
LONDON, W.2 Telepho 


Juty, 1958 


HEAVY DUTY L.T. TRANSFORMERS. 


HEAVY DUTY TRANSFORMERS. Pri. 
230 v. Sec. 50 v. 50a. Built-in Steel Container 
with fitted 0-100 Volt Meter. Voltage Regulator 
Switch. Input and Output Sockets. Mains 
Switch. Wound at 800 amps. per sq. in. Will 
stand 100% overload. Supplied brand new ati 


fraction of maker's pice, £15. Plus carr. Pri. 
230v. Sec. 4 v.-7v.-I1 v.,200 amps. Fraction 
of maker's price, €8/10/-, plus carr. Pri. 220- 


230 v. Sec. 50 v. 30a. New in maker's cases, 
£6/10-, plus carr. Pri. 180-230v. Sec. 8.4v. CT 10A. 
Tropical Rating, 19/6, carr. 4/-. 

24-VOLT 2-AMP RECTIFIERS, F.W. Bridge, 
17/6. P.P. 2/-. 

72 v. 14 a., F.W. Bridge, 27/6. P.P. 2/-. 
70 v. 24 a. F.W. Bridge, 47/6, P.P. 3/-. 
12 v. 64 a. F.W. Bridge, all rectifiers. 
new and guarantee. 


Supplied 


2,000 WATT IMMERSION HEATERS. 
220-240 v. Length I8in. dia. I2in. With 
flanged nut and washer. 


Manufactured by 
Campbell Eng. Co., 29/6, P.P. 3/-. 
HIGH GRADE SLEEVING. 14-5 Mil. 
Mixed Bundle, 2/6. Wonderful Value. P.P. 1/-. 
NUTS, BOLTS, WASHERS. SPECIAL 
BARGAIN OFFER, 5/- Carton of 2, 4, 6 and 
8 B.A. Nuts, Bolts and Washers. P.P. I/-. 
CANADIAN No. 58 TRAN-RECEIVERS. 
Complete with valves. Freq- 6-9 Mc/s. Brand 
New. Less Power Supply Unit, £3/19/6, Carr. 5/-. 
CARBON RESISTORS. }-3 watt 10/- per 
100. Large selection of values. P.P. I/-. 
SILVER MICA, MICA AND TUBULAR 
CONDENSERS. 10/- per carton of 50. Good 
Selection. P.P I/-. 


ne PAD 7851 or AMB 5125 


FOR 
THE 


EVERYTHING 


P.U. 


@ BSR. 


as advertised. 


£9 


1/- BRINGS THE MOST 
COMPREHENSIVELIST yet compiled 
of = equipment—components, mat- 
oem eee ories, valves, books, etc 


RADIO. HAM SHACK LTD, 


AMATEUR 


Convert to a modern radio- 
gram and save money 


@ COLLARO “CONQUEST ” 
Latest 4-speed Autochanger with “ 
In maker's sealed carton. 


plus 3/6 
.0¢ =) 
“ MONARCH ” 
Latest 4-speed Autochanger in sealed carton 


.0.0( 


@ ‘TAAR GALAXY 
4-speed Autochanger in sealed carton but 
without guarantee. 


.0.0( 


155, SWAN ARCADE, 
BRADFORD I, YORKS 


eos THE W. RIDING MAIL ORDER SPECIALISTS 


Studio” 


and reliable. 


plvs 3/6 
postage 
Send S.A.E. for our 


plus 3/6 
postage 


162, Grays Inn Rd., 


RADIO & TELEVISION 


ELLIPTICAL LOUDSPEAKERS. P.M. 7in. x 4fin., 3/5 ohms. 
8,000 line gauss flux density. 
ACOS CRYSTAL MICROPHONES. Ifin. diam. Cone, mounted 
and with felt surround (unhoused), 
Amplifiers etc. 10/6 each. Post 1/-. 
THREE VALVE AMPLIFIER. 4 watts Treble and Base, robust 
Designed for use with Crystal pick-ups ond Micro- 
phones. complete with speaker as above. 

RECORD PLAYER CABINETS PORTABLE WITH ROBUST 
LOCKS AND HANDLE, speaker grill each end, with baffle for 
10in. elliptical speaker and motor 
most reputable make. 

Carr. 5/-. 


that carry our guarantee for Reliability, Endurance and Long Life 
the quality of which cannot be excelled 


COMPONENTS 


Base resonance 100/130. 17/6 each 


Ideal for Tape Recorders 


oard. Beautifully covered and 
Size o.d. 174in. X 12in. x 84in. £2/10/- each. 
Limited quantity. 

latest lists of Radio and Television Components 


J. E. SEXTON, LTD., 
London, W.C.1. Telephone: TERminus 0228-9 


a Sensitive Unut- 


held precisely. 
Complete Kit £7/5/- (less valves). 


QSMOR 


A completely stable and drift-free tuner for adding 
to an existing radio or radiogram, or hi-fidelity 
amplifier. Installation is simple and convenient because 
of the small size of the unit and the fact that a tuning 
scale is not required, The special frequency control 
circuit ensures that the switch-tuned stations are 


The Osmor “SATELLITE” Ge 


F.M. RECEIVER 


Batte 


T.R.F. Circuits 


Portable Circuits 
S’het Circuits 
Mains Circuits 
Filter Circuits 


Dept. (WW24) 418 Brighton Road, South Croydon, Surrey 


Oe | 


le pire 


T.V. Converter Circuits, 
etc., etc. 


Send 1|-in stamps for the los! 


QSMOR 


ry Circuits 


Telephone: 
Croydon 5148/9 


XUM 


1958 


Jury, 1958 


WmmgLEss WORLD 


143 


FAMOUS RCA TRANSMITTERS 
TYPES ET 4336. K & L 


Frequency 2 mc.-20 mc. 


5 years after purchase. 


Power output: 350 w. telegraph. 
250 w. telephone. 
Type of modulation—Class B high level. 
Audio input impedance 500 ohms. 
Power supply 190 to 250 v. single phase 50-60 c. 
Tube complement: Crystal oscillators—807, Master oscillators—807, 
Intermediate amplifier—807, Power amplifier—813(2), Modulator— 
805(2), Rectifier—866A (4). 
Complete with Master Oscillators, crystal multipliers, speech 
amplifiers, microphones, keys, instruction manual, etc. 
We guarantee full supply of all replacement parts for a minimum of 


P.C.A. RADIO 


Offices and Works 


BEAVOR LANE, HAMMERSMITH, 


LONDON, W.6 


Telephone: RIV 8006/7 


XUM 


AVOMINORS in leather case, with leads, fully 
tested, £6/10/-. Packing and Carriage 2/6. 
BRAND NEW ORIGINAL SPARE PARTS 
FOR AR88 RECEIVERS. 


I.F. TRANSFORMERS ist, 2nd, 3rd, 4th (for 
type D) 12/6 each or complete set of 6, 60/-. 
1.F. Transformers. Crystal Load, 12/6 each. 
Plates escutcheons (for D and LF), 15/- each. 


Dials (for type D), 10/- each. 

Logging dial (for D and LF), 10/- each. 
Filter Chokes (for D and LF), 22/6 each. 
Output Transformers (for LF), 30/- each. 


Grystal phasing (D), 2/6 each. 

Antenna trimmers (LF and D), 2/6 cach. 

Filter Condenser 3x 4uF, £2/10/-. 

Condensers 3x .25uF (D and LF), 2/6 each. 
3x .0luF (D and LF), 2/6 each. 

RF Antenna inductors (D and LF), 7/6 each. 

Mains transformers (LF), £3 each. 

Medium knobs (for LF and D), 2/6 each. 

Small knobs (for LF and D), 2/- each. 


INTERMEDIATE FREQUENCY TRANSMITTER 


TMJ (cw and phone) 200/400 ke/s, 150 w. output, 
built-in P.S.U. Manufactured by Bendix Radio 
Corp. Meas. 6ft. 4in. x 2ft. 6in. x 2ft. 2in. 
Bargain price without valves £45. Transport 
in U.K. £7/10/-. 

ROTARY CONVERTOR UNIT. [nput 11.5- 
12.5 v. D.C. Output 300 v. 200 mA. D.C. 30/-, 
postage and packing 15/-. 
R.108A RECEIVERS. Covering 
D.C. New and tested, £4/5/-. 
SLIDING RESISTANCE. 2 barrels, rotary action, 
0.26 ohms, 20 amp. 12/-, post and packing 3/6. 


2-12 Mc/s. 6 v. 
Carriage paid, 


HIGH RESISTANCE HEADPHONES. 4,000 
ohms. Brand new, ex-W.D., boxed, Type 
C.H.R., 9/+, D.H.R., 12/6 per pair. 


LOW RESISTANCE HEADPHONES, Brand new, 
Type C.L.R., 5/-. D.L.R., 7/- per pair. 
VALVES 

1D8, 5/-, 3B24 4/-, 5U4G 7/*, 6AG7 8/-, BAK5S 
5/-, 6B4G 5/6, 6J6 3/6 6K7GT 6/-, 6K8GT 8/-, 
6SJ7 7/6, 6SL7GT 7/-, 6SN7GT 7/-, 6SQ7 8/=, 
538A 4/-, 446A 20/-, 813 (RCA) 80/-, 955 1/6, 
VR105-30 5/6. 

AMPERITE RELAY VALVE 5 
C.R. TUBE 5CP1 50/-. 
CRYSTALS 1N21 2/-, 1N21B 7/6, 1N22 10/- 


All valves tested and guaranteed. Postage and 
packing 6d. per valve. 


No. 4G 12/6, 


P. €. RADIO LTD. 


170, GOLDHAWK RD., 
W.12 SHEpherds Bush 4946 


MODULATION TRANSFORMERS (U.S.A., Col- 
lins), primary imp. 6,000 ohms. C.T., secondary 
6,000 ohms, 20 W., 9/6 each. 

MICROPHONE TRANSFORMERS. Balanced 
input 30 or 250 ohms, U.S.A. manufacture, 7/6, 
Post and packing 1/6. 

JOHNSON’S AMERICAN TRANSMITTING VAR- 
IABLE CONDENSER. 501 pF., 3,500 v. 17/6, 
postage 2/6. 

813 CERAMIC VALVEHOLDERS 3/- each. 
P. & P. 1/6. 

SCR522 TRANSMITTER (BC625), 

all valves, 45/- post free. 

COMPLETE V.F.0. UNIT from TX53. Freq. 
range in 4 switched bands from 1.2-17.5 me/s. 
Two V.T. 501s as oscillator and buffer, 807 as 
driver, two S130s as voltage stabilizers. Output 
sufficient to drive two 813s in parallel.- Slow 
motion drive directly calibrated in me/s. 
Provision for crystal control, metering of buffer 
and driver stage. Power requirements 400 v. 
and 6.3 v. D.C. Can also be used as low power 
transmitter. In excel’ent condition with valves 
and circuit diagram. £5. P. & P. 15/-. 
AMERICAN HANDY TALKIE. Type B.C.611, 
including two operating crystals (5-6 M¢c/s. 
band), £19/19/-. Postage and packing 10/-. 
UNIVERSAL CALL 10 LINE TELEPHONE 
SWITCHBOARD, as new, fully tested with all 
accessories, 

BC375, complete with T/U, PE73, etc. 

BC221, Frequency meters. 

Prices on application, 

CONDENSERS, yp ngnem COILS, TRANS- 
FORMERS, etc. Very large’ selection in stock. 
BUZZERS SIGNALLING TRAINING. Bakelite 
or wooden a ——— buzzer, key. New 
7. F. &FP. 

MORSE Kevs, 8 amp. New 2/6. P. & P. 1/-. 
FULLERPHONES. New, in wooden cases, com- 
plete with buzzer, 10/-. 


P. & P. 3/-. 
TANNOY LOUDSPEAKERS. New, £1. P. & P. 
$i, 


including 


key and headphones, 


PERSONAL 


CALLERS 


WELCOME| 


144: 
RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.I. (Coventry Street end) 
Phone No. :-GERrard 3977/8 Grams: ‘‘Radiotrade”’ 
STOCKISTS OF CARR FASTENER COMPONENTS 


ALL POPULAR 


a ) COMPONENTS 
~j SUPPLIED FROM 
STOCK 


SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO- 
LYTIC CONDENSERS (tubular wire end P.V.C. sheathed). 8 mfd. 
450 v., 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8x 8 mfd. 450 v. 3/9; 
8x 16 mfd. 450 v. 4/-3; 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd. 350 v. 5/-. 
BIAS CONDENSERS. 2,500 mfd. 3 v. * 250 mfd. 25 v. 2/-; 100 mfd. 
25 v. 1/6; 50 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/6. 

ELECTROLYTIC CONDENSERS. Manufacturers’ surplus, in perfect 
condition. 100 mfd, x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd. 
425 v. surge 5/6 each; 150 mfd. 450 v. wkg. 5/6 each. 


Penryn Junction type Red Spot by well-known manufac- 
turers 10/+ each. 

TRANSISTOR CONDENSERS: Miniature Electrolytic Capacitors. 
32 mfd. 3 v., 25 mfd. 25 v., 25 mfd. he , 12 v., 8 mfd. 6 v., 
5 mfd. 12 v., 2.5 mfd. 25 v. 1.6 mfd. 6 mfd. 12 v. All these types 
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES. 


AIR-SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of pre-set and 
IE sri can csenn ckdenntnshidnsavicscassccecchanskccoditsenes’ doz. 21/- 
— MICA CONDENSERS. .000!, .0002, .0003, .0004, .0005 5/- 
per dozen. 

200 Assorted Moulded Mica Condensers, popular value... 4210 0 
200 Assorted Silver Mica Condensers, popular values...... .. £210 0 
200 Assorted Carbon Resistors, 4, and | watt. Good selection £1 10 0 
PAXOLIN SHEET. [8 x 44 x z;in. 1/6; 10x 10x Ain. 1/6; 20 x 20x Ain- 
3/-; 10 x 10 x ein. 2f-; 20 x 10 x zein. 4/-. Minimum P. & Pkg. 1/6. 


MANUFACTURERS PLEASE NOTE. We hold large stocks of 
pov _—— and other block-type Condensers, your enquiries 
are invite 


W.W. RESISTORS. 5 watt 1/6; 10 wate 2/6; 15 wate 3/-; 20 watt 3/6. 
We carry stocks of resistors from 2 watts to 150 watts W.W. Your en- 
quiries Invited. 

HIGH prgen sry RESISTORS. 4 watt 5% 6d.; 4 watt 5% 9d.; 
1 watt 5% I/-. A few values in 1% and 2% still. available. 

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT 
GUARANTEE TO STOCK ALL VALUES 


GROMMETS. ! gross assorted fin. to Lim............ccceceeeeeeeeeeeeeeees 8/6 
WESTECTORS. WX6, WXI12, W4, I+ each......cccceccseeeeees per doz. 9/- 
SIGNAL LAMP HOLDERS. Panel mounting, complete with Adjust- 
SN MINT PEE MN cn cn ncccnncoscaansesesbonenvanssotvecsonsaed per doz. 21/- 


FUSEHOLDERS. B/Lee L.356 single hole 2/6 each; B/Lee L.1033/C4 
double pole 3/6 each. SPECIAL PRICES FOR BULK QUANTITIES. 


BARGAIN OFFER OF BATTERIES 


4 v. Heavy Duty Bell, bry. size 64 x 44 x 2$in............. 2/6+ 1/9 P.P. 
v. H.T. 1.5 v. 6x5 x icscesneinente sie P.P. 
60 v. H.T. 1.5 v. &.T., 34 x 32 x Ifin P.P. 
All batteries are sealed, unused, and are tested prior to despatch. 


WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each............per doz. 12/- 
4-WAY PUSH BUTTON UNITS. 2/6 each. Knobs for same, 3d. each. 
POINTER KNOBS, Small black with white line 7/6 per doz. Small 
white with black line 8/- per doz. Both types jin. spindle. Large price 
reductions for 1,000 lots and over. 

VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-; Eng. 
Oct. 4/6. Valve holders fitted with lower can 1/6 per doz. extra, 
SCREENING CANS for B7G and B9A 6/- per doz. 


CO-AXIAL PLUGS, SOCKETS AND CONNECTORS 
PYE TYPE. eh 1/6 each; 10H/701, 1/6; 10H/628, 1/6; ‘‘ Tee ” 

F. & E ‘+x LS-I-PF, 2/- each; JP-I-250 c.c.t. 2/-; JS-I- 
BHF, 4/6; PL259 4/6. LARGE QUANTITIES AVAILABLE. 
SPECIAL PRICES FOR 100 and 1,000 lots. 


JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 per pair; 
8 pin 4/6 per pair; 12 pin 6/6 per pair. If cover required send 1/6 extra per 
cover. 

WASSER PLUIGGE, Red and Blaek....2.0cccecsccccssscccecssccscscccenss doz. 2/- 
PHILIPS TRIMMER TOOLS I/- each.............cccceceeeseeseeeeeee doz. 10/6 


CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.! 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 
We invite your enquiries for items not listed. 

Trade Counter open 9 to 6 Monday to Friday 
Also 9 to | Saturdays. Callers welcomed 
WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED 


WIRELESS WoRLD 


Jury, 1958 


BEST EVER BUY! 
EX MINISTRY OF SUPPLY 


CANADIAN P.A. SYSTEM 


Complete with Amplifier, 4 Speakers, 
Microphones, Headphones & all spares 


6 or 12 volt D.C. Supply COMPLETE 
NEW & UNUSEL w CARRIAGE 
PACKED IN WOODEN CASES EXTRA 


DEPENDABLE RADIO SUPPLIES LTD. 


12A TOTTENHAM STREET, LONDON, W.! 
Phone LANgham 7391/2 


| HOME RADIO OF MITCHAM 


invites you to build 
the amazing new 


MINI-7 


This 7-transistor superhet 
pocket portable, with 2}in. 
speaker, ves guaranteed 
results on its internal ferrite 
rod aerial. 


3 It can be easily assembled in four stages, and all 
parts are available from our stock. Make one of these amazing little 
sets for your holidays, 


Full constructional details, including wiring diagrams and price list, sent on 
request. Write for your copy today—price 1/9 post paid. 


London and Home Counties Distributors for 


PANDA TRANSMITTERS 


The ‘Explorer’ and ‘Cub’ available for immediate Delivery 


EDDYSTONE 


RECEIVERS— 
prices from £34. 16.0 
Immediate delivery (as we go to 
press) of 820, 870, 840A, 750 and 


and 888A. Send 3d. stamp for full 
details and specification. 


HOME RADIO wares v2 


Dept. W. 
187 LONDON ROAD, MITCHAM, SURREY. 


THE EDDYSTONE *870° 


Tel: MiTcham 3282 


XUM 


cw 


1958 


perhet 
1 2hin. 
anteed 
ferrite 


and all 
ng little 


, Sent on 


) LTD 


ham 3282 
endl 


XUM 


JULY, 


1958 


FREQUENCY METERS 


SIZES: 24” to 8’ 
UP TO 5000 CYCLES 


PROMPT DELIVERY 


490 
QO 
ae seeyyt 
Yasar 


Thy R/(0) 
Itrf 
Zr, 


WIRELESS WoRLD 


YCLES 


PER SECOND 


also the new SYNCHROSCOPE and Phase 
SEQUENCE METER both up to 5Kc. 


and full range of Switchboard instruments 
Ask for illustrated Catalogue 


THE ELECTRICAL INSTRUMENT 
CO. (Hillington) LTD. 
HILLINGTON GLASGOW 


London stockists, H. A. Patterson & Ptnrs., Ltd., 
Oxford House, 23 West Wycombe Rd., High Wycombe. 
Telephone: High Wycombe 2769 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR SEVENTEENTH YEAR AND STILL 
NO B.N.R.S. STUDENT HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course 


A.M.Brit.L.R.E., CITY and GUILDS, and P.M.G. | 


EXAMINATIONS and now 
Another B.N.R.S. ‘‘ FIRST ”’ 


MORSE TUITION. RECEPTION with L.P. 
Records 
«SENDING ”’ monitored by telephone and 
tape recorder. A complete service. 


Our Principal will personally check your “sending” by 

telephone on his tape recorder and will return to you 

a morse inker copy of your “‘sending’’ with his criticism 
and advice, 


Please write for full details. 


PRINCIPAL, 
BRITISH NATIONAL RADIO SCHOOL 


66 ADDISCOMBE ROAD, CROYDON, 
Tel. ADDiscombe 334) 


SURREY 


ee oe. 
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anal P.O. TYPE 3000. 


BUILT TO YOUR SPECIFICATION 
QUICK DELIVERY KEEN PRICES 
CONTACTS UP TO 8 CHANGEOVER 


MINIATURE RELAYS 


Siemens Posy Speed. Sealed 
2.20 2.20 1 C O H96A 17/6 
17008) + 17000 1 c O H96E 25/- 

S.T.C. Sealed 

7002 1 make HD 4186ED 19/6 
700Q 2 Change Over 4184GD 19/6 
2700Q 2 Change Over 4184GE 22/6 


G.E.C. Sealed 


KEY SWITCHES 


PROMPT DELIVERY ALL TYPES 2Q 2 make SM5H1 19/6 
UP TO 4co/6co 1802 2 make 2B SM5H9 22/6 
670Q 2 make 2 B. SM5H12 25/- 


25002 1,4C. O. SM5N18 25/- 
T.M.C. Carpenter Relays 
3800+ 10400 4B21 7 
8500 +- 26800 5M32A 45/- 
300Q+ 700Q 5XA24 45/- 
All available from stock. 
Practically indestructible. 1.2 volts 75 amp. Alka- 
Any voltage can be built up. Brand New 25/= each. Carr. 5/ 


NIFE BATTERIES. 


line filled 


METERS aia te 
Size Type Price 
BR . ‘Microamps 2}in. MC/FR = 70/- 
2” 2hin. MC/FR 50/- 
250 ea 3iin. MC/FR 55/- 
500 a 2in MC/FS 27/6 
a hin. MC/FR 37/6 
1 Milliamps 2in. MC/FS 27/6 
1 : 2iin. MC/FR 35/- 
5 “ 2in. MC/FR 17/6 
30 pa 2iin. MC/FR 12/6 
100 ‘“ 2iin. MC/FR = 12/6 CROSS POINTER METERS. With 
200 Ss 2iin. MC/FR = 12/6 2 separate 100 microamp move- 
300 ~ 2:in. MC/FR 12/6 ments. Brand new. 22/6. Post 
5 Amperes 2in. MC/FS 27/6 2/-. ; 
a in. MC/FR 10/6 CIRCUIT TESTER in case. Meter 
2iin. MI/FR 7/6 50 milliamps. 17/6. Post 2/6. 
50-0-50 Amp. 2in. MOC/FS 12/6 WHEATSTONE BRIDGE. 1 to 
30-0-30 ,, 2in. MC/FR 15/6 210 ohms in 1Q steps with built-in 
20 Volts 2in. MC/FS 10/6 galvo, 4 stud switches, in wood 
40 2in. MC/FS 10/6 case with spare compartment. 
300 » A.C. 2}in. MI/F 25/- Ideal for extending range. 50/-. 
300 » AC. Gin. MI/FR  150/- Post 3/6. 


AVO TEST BRIDGES. 220/240 volt A.C. Measures capacities from 5 pf 
to 50 mfd and resistances from 5 ohms to 50 —-—7 Valve voltmeter 
range 0.1 to 15 volts, and condenser leakage test. BRAND NEW. Full 
working instructions supplied with instrument. £9/19/6. Post 3/-. 

“WEE MEGGER” INSULATION TESTERS. 
500 volts, in leather case. Brand new. £12/10/- 
Post 2/6. 

BATTERY CHARGERS. Idea! for charging 
24 volt batteries on electrically propelled 
vehicles, Rating 22 v. 10 amps., controlled 
by two 4-position rotary switches for fine and 
coarse control which enables 6/24 v. batts. to be 
charged. Input 200/250 v A.C. 50 cy., fused for 
A.C. and D.C. Brand new. £17/10/-. Carr. 15/-. 

@ JACK PLUGS. Cylindrical bake- 
m lite screw on cover. 2 contact. 

Ideal for amplifiers, etc., 2/6 each = 
20/- doz. 


ROOM THERMOSTAT. Adjustable between 
45 and 75 deg. Fahr., 250 v 10 amp. A.C. Ideal 
for greenhouses, etc., 35/-. t 


Post 2/-. 
TELEPHONES—SOUND POWERED—NO BAT- 
TERIES REQUIRED. Just connect with twin flex 
for clear speech. Can be used as a room to room 
telephone extension speaker, baby alarm, etc. Crystal clear reception. 
Transmitter/receiver units. 4/6 each. Twin flex 4}d. “4 Post 1/-. 
RED CARBON INSERTS. Brand new, 3/- each, 30/- .» post 1/-, 
OSCILLOSCOPE. Type 43. With 3hin. CRT. 40J7, "8-VR54, 1-524, 1- 
pg Brand new and complete with power pack and leads. £10/10/-. 


15/-. 
PORTABLE BLOWERS. — v. A.C./D.C., 300 watts with switch and 
3/6. 


leads, 1?in. outlet. £5. Post 
VENT AXIA FANS—-EXTRACTION OR — 230/250 volts A.C, 
Post 3/-. 


6in. diam. blades. 130/-. 12 volt D.C., 90/-. Pos 

P.M. SPEAKERS. 12in. Goodmans 15 ohms. £5/10/- 

P.M. SPEAKERS. 12in. Plessey 3 ohms. Special price 32/6, post 2/-. 

P.M. SPEAKERS. 10in., in portable case with flex and plug, 50/-, carr. 5/-. 
TANNOY LOUD HAILERS. In slope front wood case, with 180 ohm line 


transiormer and condenser. Speech coil impedance 7.5 ohms, 19/6, post 3/6. 
TRIMMING CONDENSERS. Air spaced miniature 1.5 to 8 pf., 1.5 to 20 pf., 


2 to 32 pf., 20 pf. All at 1/- each. 

a METALMITE. 350 vt. wkg., .001, .002 miniature, 12/- 
.005, .01, .02 10/- doz. 05 12/- doz, .1 13/6 doz. .25 Metalpack 16/- 

in, 1.0 Metalpack 24/- doz. Post 1/-. 

TERMINAL BLOCKS 2-way fully protected. No. 5C/430, 4/- doz. or box 

of 50 for 15/-, 3-way, &/- doz., post 1/6. 

VOLTAGE REGULATORS. Input 230 v. A.C., 21 amp. Output 57.5 v. to 

228 in 16 steps with current limiting reactor. ” $12/10/- each, carriage 15/-. 


L. WILKINSON (CROYDON) LTD. 


19, LANSDOWNE ROAD, CROY 
Phone: CRO 0839 Telegrams: nWiLeo" CROYDON 


b, WIRELESS WORLD 


COMMUNICATIONS RECEIVER 
R.107 


Just purchased from the Ministry of Supply, this magnificent 9 valve 
3 Waveband receiver gives world wide reteption dver a coverage 
of 1.2-17.0 Mc/s. (18-250 metres), taking in several important 
Amateur Bands, Shipping Band and part of the Medium waveband, 
including the B.B.C. Light Programme. The sensitivity is | micro- 
volt on C.W. and 2-6 micro-volts on R.T. The controls include a 
Bandwidth Switch (‘‘ Wide’’ or ‘* Narrow’), choice of AVC 
and BFO, Audio Filter, RF Gain, Aerial Trimmer. Has built-in 
Output State with Internal Speaker, which can be switched out 
to use Headphones. Uses normal International Octal Valves. 
Incorporates A.C. Mains Power Unit for 100-250 volts and Vibrator 
Pack for 12 volts D.C. !n grey metal case size 24 x 13 x I7in. These 
sets are used, but in first-class condition, thoroughly checked 
and aerial tested before despatch. Complete, ready to switch on. 
ONLY £8/19/6 (carriage 20/- England and Wales, rest of U.K. 
extra). S.A.E. for leaflet. 


COMMUNICATIONS RECEIVER R.1155. The famous Bomber 
Command Set Covers 18.5-7.5 Mc/s. 7.5-3.0 Mc/s. 1,500-600 kc/s. 
500-200 kc/s. 200-75 kc/s. Late Model ‘‘B"’ fitted with Super Slow 
Motion Tuning. Slightly used, but in First-class Condition, aerial 
tested before despatch. 14-page booklet supplied giving circuits and 
notes, etc. (or available separately 1/3). ONLY £7/19/6 (carriage 10\6). 


A.C. MAINS POWER PACK & OUTPUT STAGE. In black metal 
case. Enables receiver to be operated immediately by just plugging in. 
WITH built-in speaker, £5/5/-, LESS speaker, £4/10/- (carriage 5/-). 


TCS TRANSMITTERS 


The renowned American TCS Model designed by the Collins 
Company for static or mobile use. Covers 1.5-12.0 Mc/s. in 3 
bands and is complete with 7 valves, employing 2 of 1625 in P.A. 
Stage, | each of 1625 in Buffer and Modulator Stages, and 3 of 
12A6 in Oscillator Stage. Provision for VFO or Crystal Control. 
4 Crystal positions. Radio Telephone or Radio Telegraph. Has 
Plate and Aerial Current Meters. Power requirements 12 v. L.T. 
and 400 v. H.T. In black crackle case, size 11 x 13 x Ilin., condition 
BRAND NEW and UNUSED ONLY £€12/10/- (carriage, etc., 15/-). 
The double Dynamotor Power Unit, Type 21881B for 12-volt 
operation, delivering 400 v. for Transmitter and 225 v. for Receiver 
is available at £12/10/- (carriage, etc., 15/-). 


MARCONI SIGNAL GENERATOR TF-517-F/I. Special offer of 
these Laboratory Signal Generators. Cover 10-18 Me/s., 33-58 Mc/s 
and 150-300 Mc/s. In good used condition, with charts. Checked before 
despatch. Complete with power pack for normal A.C. mains. ONLY 
£12/10/- (carriage, etc., 20/-). 

MARCONI SIGNAL GENERATOR TFI44G., Frequency coverage 
85 ke/s. to 25 Mc/s. and known as a Laboratory Standard. For normal 
A.C. mains and complete with all leads. Reconditioned AS NEW. 
ONLY £65. 


EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. | a., 79/6. 7 kV 
(Rect.) with 2 v. | a., 89/6. 2.5 kV. (Rect.) with 2-0-2 v. I.1 a., 2-0-2 v. 
2 a. (for VCR 97 tube, etc.), 42/6 (postage 2/- per trans.). 


ROLA 6tin. P.M. SPEAKER. 
cabinet. 9 x 9 x 43in. and with volume control. 
UNUSED. ONLY 27/6. 


1 MA METERS. 23in. circular, rim fixing, 24in. barrel, 50 divisions, 
scale marked .2-.4 etc. BRAND NEW IN MAKERS’ CARTONS. 
Y 25)/-. 


6 v. VIBRATOR PACKS. Output <a’ 130 v. at 30 mA., 
filtered and smoothed. Complete, ONLY 12/6. 


RII5SS SUPER SLOW-MOTION TUNING ASSEMBLY. As 
ine on all late model 1155s. Easily fitted to ‘A’ sets, etc. ONLY 
POCKET VOLTMETERS. Not ex-Govt. Read 0-15 v. and 0-300 v. 
A.C. or D.C. BRAND NEW and UNUSED. ONLY 18/6. 


SPECIAL MAINS TRANSFORMER OFFER. Normal 230 v. 
A.C. Primary. Secondaries 330-0-330 v. 100 mA. 4v. 3 amps. Ex-W.D. 
BRAND NEW AND UNUSED. ONLY 15/- (postage etc., 2/6). 


12-WAY SCREENED CABLE. in [0ft. lengths, fitted with plugs, 
originally made for use with the 19 Set. UNUSED. ONLY 17/6 per lead. 


CRYSTALS. British Standard 2-pin 500 ke/s., 15/-. Miniature 200 ke/s. 
and 465 kc/s. 10/- each. 


Cash with order please, and print name and address clearly. 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS. 


HARRIS ELECTRONICS 


RADIO CORNER, 138 GRAY’S INN ROAD, LONDON, W.C.! 
TERMINUS 7937 


Open until | p.m. Saturdays. We are 2 mins. from High Holborn 
(Chancery Lane Station) and 5 mins. by bus from King’s Cross. 


Mounted in grey crackled metal 
BRAND NEW AND 


fully 


Phone: 


Jury, 1958 


EDDY’S (NOTTM.) LTD., (DEPT. W.W.) 


172 ALFRETON ROAD 
NOTTINGHAM 


B.S.R. 4-SPEED AUTO-CHANGE UNITS. Turnover Crystal 
Cartridges, 200-250 volts A.C. Special Price £7/19/6. Post and 
Packing 5/- extra. 


MIDGET BATTERY ELIMINATORS. To convert all types 
Battery Portables to mains operation, 57/6 each, plus 2/6 Post and 
Packing. (Please state make and model number). Smaller than 
H.T. battery alone. 


ALL ABOVE ARE NEW “AND ‘GUARANTEED | 


AZI 12/11 EF40 13 i PL83 g/t! 6AT6 7/6 
AZ31 12/11 EF4I 9/6 PY80 8/3 6B8G 211 
cy3i 12/11 EF42 12/6 PY8I 8/6 6BA6 6/6 
DAF96 9/6  EF80 86 PY82 8/6 6BJ6 1/6 
DF96 9/6 EF86 12/6 TDD4 12/6 
DK92-9/6_—«EF89 9/11 UBC41 8/6 SFI 13/11 
DK9%6 9/6 EFS! 6/11 UBF80 /6 6F6M 9/6 
DL96 9/6 EL84 9/- UCH42 8/I1 6FI3 13/11 
DM70 7/tl EY86 15/- UF4I 8/- 6FIS 13/11 
EABC80 8/6 EZ80 83 UF42 14/6 6)j5G 2/it 
EBC4I 9/6 GZ32 12/6 UY4l 7/6 6K7G 2/1 
EBF80 9/6 HY90 7/6 1DS 10/6 6K8G 7 
EB9I S5/it KT33C 8/6 IRS 7/il 6L6G 5/tt 
ECC8I 8/il MUI4 8/6 ISS 7/3 6P28 17/6 
ECC82 8/11 PCF8O0 12/6 IT4 7/3 6Q7G /tt 
ECC83 8/Il PCC84 9- 3Q5GT 9/6 6SN7GT S5/II 
ECC84 8/11 PEN36C 17/6 3V4 8/6 6V6G 5/tl 
ECC85 8/11 PEN46 6/6 5U4G 6 25A6G 12/11 
ECH35 10/11 PL33 9/1t 5Z4M 10/1) 35Ww4 7/6 
ECH42 9/11 PL8I 16/6 6AG5 7/6 954 1/6 
ECH8I 8/il PL82 9/6 6AQ5 7/6 955 3/1 
Any parcel insured | SURPLUS, NEW & | Postage oni Packing 
against damage in GUARANTEED _| 6d. per valve extra. 
transit for only 6d. VALVES Over £3 Free. S.A.E. 
extra per order.| —— | with all enquiries. 
Uninsured parcels at ALL TESTED Cash with order or 
customer's risk. BEFORE DESPATCH | C.O.D. only. 


-——MIDLAND INSTRUMENT CO.—— 


consists of the motor 
ci . yutlet lin. x fin., plinth 
st aluminium; size overall 9in, long 
a very superior blower, offered at a fraction of original 


MAINS BLOWER. 200/250 v. A.C./D.C., 4 amp., 
with attached enclosed fan, and funnel intake 1}ir 
ne Keone black crackle and dieca 
ight. 7}Ib., 

-, post 3/6 
re unt wour 


5,900 r.p.m., 


, 12-v. 1}-amp., 


HUGHES MOTOR, D 

d 5,000 r.p.m., reversing, size $3§in. long, i 

. dia., Jin. shatt, weight 20 oz. a very if 
superior motor designed for anti-radar « quit ment, ¢ di 
new, unus ia. ahi ee st 1/6, £5 per doz., carriage | 
paid, ditto fitted reduction gear. giving a final \ 
drive Gin. shaft) of er 320 or 160 r.p.m., state \\. 
which required. 12/6, post 1/9; £6 per doz. 
rriag paid == 
LOUDSPEAKERS by Pye, Philips, etc., consists of the 10in. dia. P.M. speaker, 3 ohm 
coil, less transformer, fitted in a smart brown finished wood case, size 17 x 17 x 6}in., 
with carrying handle, metal grille at front with 4 smaller ones at rear, rear compartment 
contains 50ft. superior twin lead fitted standard jackplug, new in sealed cartons, special 
bargain offer, 37/6, carr. 100-m. 6/-, 200-m. 8/6, 300-m. 11/-, C.1., N.I. and 1.0.M. 15/-. 


BARR & STROUD RANGEFINDER. a hand-held 
instrument that gives range in yards of any distant object from 500 to 20,000 yards 
The variable focus 14x right eyepiece provides two images of the object 


l-metre base, coincidence type, 


(12 

view > m the right objective the other from the left. W hen these two images 
are ht inte coincidence the range in yards can immediately be read in the left 
VE Fitted two filters and other refinements. A very high-quality instrument, 
ori st £180, our price ne w or near new onditic on, rig ae im stout fibre con- 
tainers, £5, carriage 100-m. 7/6, 200-m. 10/-, 300-m. 12/6, N.1. 20/-. 

CHASSIS. U.S. manufacture all aluminium, k x 8 x 5hin. pat with top cover 
some items ve been removed, remaining are 25 Amphenol midget ceramic B7G 
type v/ho mplete with eans, over 70 colour coded 5% resistors, also many 
ceramicons ier con‘ls., trimme rs, padders, fixed nd variable inductances, trans- 
forr v ete., new, unused, b. ir 3/6. 


pe 
3 piles, each 6in. long by lin. dia. in 
high insulation mount bs © give 1500-v., tz ym new unused infra-red receivers, 5/-, 
post 1/6. also variable us eyepieces anc d Wratten filter backed objectives taken frem 
same instrument, 5/- se i: post 1/6. 
04 8. type, 
3- 


ZAMBONI PILES, dry voltaic tyt 


c 


7600-ohms, single pole make, size 2} x 2 x 1}in., 
make, size 14 x 1} x lin., 2/6, post 9d., Siemens 
H.S. relays, 145-0! -pole changeover platinum contacts, in metal cases with 
terminal block, £ , 5C/649 relays, 26-ohms, 9-14 v., single make 40-amp. 
D.C. contacts, in bakelite cases, 2} x 2$ x 1fin. , 2/8, post 1/- 

SIGHTING TELESCOPES by Ross, T: ayle lor, Hobs on, etc., these high quality instruments 
contain four 40 mm. dia. achromats, 2 of 3in. focal le »ngth, 2 of 3}in. focal length, also an 


18 mm. dia. image erector achromat, 4 screw fine adjustment cross graticule, length 
16in., weight 7 Ibs., new and boxed, 35/-, post 3/3. 

TELEPHONE SETS, consists of two combined microphones and receivers, which when 
wired up by ordinary twin flex, provides perfect 2-way communication, excellent results 


at 1 mile range have been reported, self-encesiond, no battery required, set complete, 
new unused, 7/6, post 1/3; suitable twin 14/36 p.v.c. up to 300ft. lengths at 1d. per ft. 
supplied, postage each 20ft. flex 3d. extra. 

TIME DELAY SWITCHES, 24 v. clockwork type by “ Venner,” in smart metal cases 
with external press wind, in addition to clockwork mechanism contains two electro- 
magnets, 5-pole cam-operated contacts, etc., new and boxed, §/-, post 1/6. 


Many other Bargains; send stamped addressed envelope for lists. 
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 


Tel.: HAR 1308 
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Train for a Wonderful future 


in RADIO & 


TELEVISION... 


Radio and Television techniques are continually 
advancing and their applications ever increasing. 
These fields offer to the trained technician a career 
with an assured and remunerative future. 
Here is your opportunity to enter for :— 


ASS Full-time day course in 


the Principles and Practice of Radio and Television. 
Designed for the training of Radio and Television 
Servicing Engineers and others similarly engaged in 
the Electronics Industry. Next course commences 
September 9th 1958; others in January and 
May 1959. 
The E.M.I. College of Electronics. Dept. 127, 
10, Pembridge Square, London, W.2. 
Telephone: Bayswater 5131/2. 


The College is part of the E.M.I. Group . Britain's 
foremost electronic engineers... Pioneers of the world’s 


first public television service. 


THE E.M.I. 


COLLEGE 
OF ELECTRONICS 


1A62 


120 INCHES OF SCALE 


The CR50 Bridge 
covering l0pFd to 
100mFd and | ohm 
to 10 Megohms in 
fourteen ranges has 


a total length of 
scale of over 120 
inches, thereby en- 


suring easy and ac- 
curate readings. A 
leakage test is in- 
corporated for con- 
densers. Complete 
with valves, instruc- 
tions and ready for 
operation from 200/ 
250 volt A.C. mains. 
£8/2/6 plus 4/6 carr./ 
packing. 

SG50 SIGNAL GENERATOR covers 100kc/s to 
80Mc/s in six ranges on fundamentals. A de luxe in- 
strument in heavy gauge metal case with engraved 
perspex scale. Ready for operation from 200/250 volt 
mains. £9 plus 6/- carr./packing. 

VV60 AUDIO VOLTMETER measures | milli-volt 
to 100 volts in five ranges. £14 plus 4/6 carr./packing. 
Further details sent by return of post on receipt of stamped 
addressed envelope. 


TRADE supplied direct. CREDIT TERMS available. 


GRAYSHAW INSTRUMENTS 


126 Sandgate High Street, Folkestone, Kent 
Phone: Folkestone 78618 
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OFFER THE BEST 
FOR YOUR MONEY! 


MULLARD “3-3" QUALITY AMPLIFIER 


An ideal companion unit to the JASON 
Tuner. A really first-class 3-valve 3-watt 
Amplifier giving Hi-Fi quality at a reason- 
able cost, Mullard’s latest circuit. Valve 
line-up: EF86, EL84, EZ80. H/duty mains 
trans. giving extra HT and LT for Tuner 
Unit addition. 

 Wariable treble cut and bass boost controis, 
” sensitivity 100 MV for 3-watt output. 
ey pend response + or — ldb, 40 o/s 

¢! 


Complete amplifier | — and tested ay 
quality itput 
Mullard woclheation” 


(less speaker) 
d 


Carr. and ins. 4/6, £8.8.0 


Wired Power .0/Put Socket with wy 
Smoothing for F.M. Tuner 10/6 extra. 


JASON F.M. TUNER UNIT 87-105 mc/s 


Designer Approved Kit of parts to build this modern highly successful unit, drilled 
chassis and superior type dial. Coils, cans and all quality components, etc., 
for only § gns., post free. Set of 4 spec. EF91 or equiv. valves 3Q/-, post free. 
Illustrated handbook with full details, 2/-, post free—Free with Kit. 48-hr. Alignment 
Service 7/6 and 2/- p. & p. AND NOW—Jason “ Mercury ’’ Switched F.M. Tuner, 
with A.F.C. Complete kit only §$ gns., plus 2/6 p. & p. 

Set of 3 x E.F.80 valves, *pecial price 21/-. 


ELECTROLYTICS ALL TYPES NEW STOCK | TYGAN FRET (Murphy pattern). 12in. x 


TUBULAR CAN TYPES E: “ope tol? 12x 18in., B/e; 12x 24in., 
25/25v., 50/12v. 1/9 8+8/450v. .. 4/ 16 | 
50/50 v. 4/500v. 2/- + Fe 4 Ve + | + VALVES euanarres, 
100/250 ¥.---- 1/9 | ies te450° vy. 6 1R5, IT4 3 6 16, EZ81 8/ 
8/450 v. ...... 2/3 | 36116600 © 185, 184 7/6 MU14 

ot eet 384 3V4 g/- 16 | PCCS4 1. 
8/500 v. ...... 2/9 16 +16 +8/350v 6 +4 ; POC84 10) 
$+8/500 v. 4/6 32+32/850 v. 5/6 SATO 6 16 | POFS2 1 y 
8+16/450v... 5/- | 32+32/275 v. 4/6 | [Re $ pores 5 
16/450 v. .-.. 36 | 50+50/350 v. 66 | fis i POLSS 18/¢ 
16 +16/ 450 v. 5/6 60/350 v. .... 66 6Q7 8 / hp i Jo 
32/3 4i- | 60+250°976v. 1216 | fo, $8 PYso 6) 
32/500 “y cose Ble 64+4-120/275v. 11/6 6V6 16 PY81 / 
32+32/350 v. 5/6 100 + 200/275v.12/6 6X4 6 PYs3 / 
32+32/450 v. 6/6 100/270 v..... 6/6 6X5 36 PY83 4 : 
MIDGET TRANSISTOR TYPES. 2uF 4uF. hy bd /6| U22 y 
8uF, 6v. 3 $ ‘ae l0uF, 16uF, 3v., 3/6: Ate 6 1 A 1 , 
32uF, liv ‘ - 

: DF96 - / UCH42 
pach am Mica. All pref. | DK96 9/- 16 | Opal if e 
values, 2 pf. to 1,000 pf. Gd. each. Ditto | DL96 ., /6| UL41 10/6 
ceramics 9d. eech. Tubulars 450 v. T.C.C. | 3516 10/6 UY41 3/6 


8/ 
SPECIAL PRICE PER SET 
IRS, IT4, 185, 184 or 384 or 8V4 27/6 


ete., 001 mid.-01 and 1/350 v.. $d. each. 
02-1/5 v. l/- each. .25 Hun 


1/6. 
STOO. 1/9. .001 6kv. 5/6. ‘001 20k¥. 38. 
CLOSE TOLERANCE CONDENSERS S/Mica. 
10% Type. we te pf., each 1/-; 600 pf.— 
5,000 pf., each 1/3. 1% Type, 1.5 pf.— 
50 pf. (Tol. 1 pf.), 1/9; 56 pf.—500 pf. each 
1/9; 575 pf.- 5,000 pt., each 2/-, 
RESISTORS.—Pref. val. 10 ohms 10M ohms. 
CARBON WIRE-WOUND 
20% Type, i w., 3d.;| 5 w.) 25 ohms—1/3 
4 w., 5d.; 1 w., 6d.; | 10 w. 710,000 16 
6 w., Od. 15 w.J ohms 2)- 
10% Type, “pg 94.; 15,000— 1/9 
5% Type + Li-3 3,000 
1% Hy stab, 1. Q/- 10 w. ott 2/3 
WIRE-WOUND | 3 w. LAB. COLVERN, 
Pre-set Min. T.V. | etc. Standard Size Pots 
Type Knuried Slot- | 2jin. Spindle. High 
= yes ~ Grade. All Values. 
ee en | ee Cae: te 0 &, 
30 K., 3/- ea., 50 K. 
#-. Ditto, Carbon 5/6; 100 K., 6/6. 
rack, 50 K., to | W/W EXT. SPEAKER 
2 Meg., 3/-. CONTROL, 100, 3/-. 
SPEAKER FRET.—Expanded Bronze 
anodised metal ‘% x 8in., 9/3; 12 x 8in. 
S/-; 12 x 12im., 4/0; 12 x 16in., 6/-; 24 x 12in 
Q/- ete. Preferred sizes only. 
SENTERCEL RUICTIFIERS. E.H.T. Type 
Fly-Back Voltages. K38/25 2 kV., 5/-; K3/40 
3.2kV 6/9; K3/45 3.6 kV. 7/8; K3/50 4 kV, 
7/9; K3/100 8 kV 13/6, etc. MAINS 
TYPES.—RM1 125 v. 60 mA. 4/9; RM2 
125 v. 100 mA. 5/6; RM3 125 v. 120 mz. 
7/6: RM4 250 v. 250 mA., 16/-; RM4B type 
270 mA. 17/6; RM5 ‘ 250 v. 300 mA., 2]/)-. 


DK96, DF96, eee DL9 


6K8, 6K7, 6Q7, 6V6 
Vol.Controls | 90 


Log ratios, 10,000 
ohms—2 Megohms. 
Long spindles, 1 yr. 
guarantee. Midget 
Ediswan type, lin. 


Sw. 4/-. D.P. Sw.. 
4 9. Linear Ratio, 
10,0000hms—2 Meg- 
ohms. Less switch, 
3/- each. Coax plugs 
l/-. Coax sockets, 
1/-. Couplers 1/3. 
Outlet Boxes, 4/6. 


524 = 6x5 $e). 


ohm 
STAN DARD tin. 


diam. Polythene 
insulated GRADE 
“A” ONLY. 

8d. yd. 
SPECIAL—Semi-air 
spaced polythene. 


80 ohms Coax. }in. 
dia. Standard core. 


oa cut-og_ yd. 


IDEAL BAND 3 


MAINS TRANSTORMERS.—Made in our 


own Workshops to Top Grade spec. Fully 
interleaved and Impregnated. RADIO 
AND AMPLIFIER TYPE.—250 v., 60 mA 
F.W. sec. 5 v. or 6.3 v. 1 a, rect. 6.3 v. 
2.5 a. set Htrs., 22/6, etc., C.R.T., HT. 
ISOLATION TYPE.—Low leakage with or 
without 25% sec. boost voltage. Ratio 
1:1 or 1.25, 2 v., 10/6; 4 v.. 10/6; 
6.3 v., 10/6; 133 v., 10/6. Ditto with 
mains primaries 200/250 v. /6. 
SPELIAL T 
quirements. 
LOUDSPEAKER.—P M. 3 ohms 2fin. 
Elac, 17/6; 3}in. Goodmans 18/ 6; 5in. 
Rola 16/6; 6in. Blac 18/6; 7 x 4 in.Good- 
mans Elliptical 18/6; 8in. Rola 20/-; 
10in. B. anc A., 25/+; 10in. WB-H OL. 
99/9; 12in Plessey 15 ohm with *x4in, 
Tweeter and Cross Over Filter, 97/6. 


$.—Wound to your re- 


ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. 


Terms C.W.O, or C.0.D., Kindly make cheques, 
and Packing up to #10. 74, UD. 1/1, 2lb. 1/6, si 7 


Open all day Saturday. 


RADIO COMPONENT SPECIALISTS 


70 BRIGSTOCK RD., THORNTON HEATH, SURREY 


Phone: THO 2188. Haurs 9 a.m.—6 p.m., | pum, Wed. 
By Thornton Heath Station, 


. ete., payable to T.R.3. Post 
19lb. 2/9. Bargain Lists 34. 
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REBUILT T.V. TUBES | J p WRIGHT BARGAINS 
| . P. BY POST 
SEND YOUR DUD MULLARD AND . 
MAZDA TUBES TO US FOR TERMS. Cash with order only. 6d. per |) Va@I AERIALS. 144 Mc/s, 12 db gain over 
REBUILDING fe) ee a ; dipole; two stack array on rotating base; 
rders despatched same day. All items built in Selsyn drive; 75 ohm coax. input 
MULLARD . ‘ |} listed are in stock in large quantities at time £25 "Bu eed aalient ° x. Input. 
( COSSOR, 12°—£7.10 14”—£8.10 of advertising. Every item is brand new and NIFE BATTERIES 12 volt, 45 a.h.. new 
EMITRON & 17’—£10.10 21°—£12.10 covered by guarantee. Any item considered end ‘uncharaed 10 cells cr wood “crate, 
CATHODEON) |] unsatisfactory and returned to us in the same £12 10/-, care, extra at cost. 
MAZDA 14° —£8.10 15” & 17"—£10.10 || | condition as it was despatched by us within 7 |! FiELD STRENGTH ABSORPTION 
|| days will be covered by our MONEY BACK WAVEMETER 1S-509-UR, direct. calibra- 
es 6 epee son ee |] guarantee. Any order admits acceptance of tion, 90/400 Mc/s; ‘sealed microammeter 
FULLY GUARANTEED SIX MONTHS these terms. 0-50 pA, aevatal anil bailt-in } wave tele- 
Terms to trade EBS! 6/6 | PL82 10/6 scopic aerial; no mains or battery needed; 
Tubes can be sent by British Road Services ECC85 9/- PL83 12/- in lightweight carrying case, with instruction 
(Parcels) Ltd., carriage forward EF8O 9/- PY8i 06 || a betes ens soe are, ey — 
fo a 
eres a6 PY82 8/6 || output, maximum * 50 pA/seconds. 
| LINE OUTPUT TRANSFORMERS |__| EL84 8/6 U26 10/6 || In metal case 234” 4}"x 4", frequency 
& DEFLECTOR COILS EY86 12/6 U329 8/6 || range 600. £18. carr. 5/-. New surplus. — 
EZ80 8/- UL84 1o/- || VARIABLE SLIDER RESISTANCES. 500 
Most types can be supplied. State set make, PCC84 9/6 IRS 7/6 | ohms, 2-0.36 amps. B.O.B. mounting, open 
model number and part required. S.A.E. PCcces 9/- ISS 7/6 type, geared movement, with hand wheel 
please. PCF80 11/6 1T4 7 50/-, carr. 3/6. 160 ohms 0.6-10 amps. 
} i enclosed vent type, F.O.B. mounting; hand 
| 94 a ie _ wheel and geared movement, £8/10/-, carr. 
sees ioe tnaaiotactaaicnancie |- PCL83 12/6 30CI by | TEMPERATURE. “CONTROL OVEr ‘8. 
PL33 11/6 30LI1 9/6 ex Admiralty, 230 volts a.c ; give stability of 
Foremost in performance, design and re- PL8I 13/6 30P16 10/6 2-parts in a —s he suitable crystals. 
liability. Six types of convertor and eleven Fitted the rmosta 5 an thermometer, temp. 
types of adaptor combine to permit plug in Many others in stock in small quantities. adjustable 40/60°C. Ideal for quartz crystals, 
conversions of over 600 T.V. receivers. Please enquire. ees, DEW and lab, tested, £9 10/-, carr. 5/-. 
Instruction booklet supplied. S’? METERS. 2” square flush panel, suita- 
|] Latest B.S.R. 4-speed autochanger ble for AR88 and other receivers. New 
Convertors £6/19/6. Plug in adaptor if needed Carriage free ......cccccccsccsseesees £8 10 0 stock, lab. tested, 39/6, post 1/6. 
7/6. Postage and packing 2/6. High quality 3 w.b. gram chassis, BC 221 FREQUENCY METERS. 125 kc's. 
State set make, model number and channels Carriage free .......sesseeeseseeeeees £715 0 to 20 Mc/s. Complete with calibration book; 
required. 7 x 4in. loudspeaker . ne 16 6 lab. tested, £35, without case. 
Germanium diodes............000ceeeee | 6]/A.c. MOTORS. }-H.P., 230 volts 50 ¢/s., 
S.P., Crompton, 2.3 amps., 1425 r.p.m. 
PRIME ELECTRICS (Dept. W/4) 14A86 13/6 14A97 15/- 4-hole foot mounting, 90/-, carr. 5/-. 
36, GQueensdale Road, London, W.II nen iif NARA 1283 ie/- 
, ’ ’ ° H * 
(Nr. Shepherd's Bush Central Line) Studio O Inserts 19/6 Hi G Inserts 19/6 Leslie Dixon & Co. 
Phone: PARK 1131 ° aa 
Callers 10.30—3 Mon.-Sat. Closed Wed, 1A SHOTTON STREET Dept. A, 214 Queenstown Road, London, S.W.8 
Terms : C.W.O. or Proforma. | DONCASTER Telephone: MACaulay 2159 
Research Development CHANGE OF ADDRESS 
Work Undertaken 
ong GRIFFITHS HANSEN (fecorbincs) LTD. 
esign and Prototype : 
. Lond Leading A 
eae ee of = VORTEXION ry nl 24 / 25 FOLEY STREET, 
ectro evices anc Equi t etc., h d thei 
Baulpmnent Box No. 2336 RECORDING STUDIO, SALES” LONDON, W.1. 
‘ clo “W World” AND HIRE Department to :— MUSeum 2771/6375. 


WE CAN SUPPLY 
WITHIN 7-14 DAYS 


a complete range of moving coil— 
moving iron—electrostatic—thermo- 
couple—also multirange meters— 
meggers—pyrometers and laboratory 
test instruments, etc. 


All to B.S.89. 
Instruments tested and standardised on your 


premises, and replacements supplied from our 
stock. 


_ Dd a 
REPAIRS 
Delivery 7-14 days 
Our skilled craftsmen carry out re- 
pairs or convert any types and makes 
of single and multirange meters. 


Where desired repairs are accepted on contract. 


THE V.Z. ELECTRICAL SERVICE 


9, NEWPORT PLACE, LONDON, W.C.2 
Telephones; GERrard 4861 and 2613 


METERS | 


NEW BOOKS ON 
RADIO and 
TELEVISION 


The HI-Fi Year Book 1958. Postage |/- 10/6 
The New A.R.R.L. Amateur Radio 
Handbook 1958. Postage 1/9 «-- 32/6 
Radio Controlled Models by Camm. 
Postage 9d. 12/6 
Foundation of Wireless. New edition 
by Scroggie. Postage 1/3 ... 15/- 
Television Servicing Vol. 1, by 
Patchett. Postage 6d. . 5/- 
Model Boat Radio Control by 
Casebrook. Postage 8d. 6/- 
Valve and Tele Tube Equivalents, 
service types, etc., by Babani. Postage 
5/- 
Elements of Tape Recorder Circuits 
by Burstein. Postage 1/- : 23/- 
T.V. and Radio Tube Troubles by 
Heller. Gernsback Series. Postage |/- 23/- 


A full range of Slide Rules and Drawing Instru- 
ment Sets in stock. Send for lists. 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 (adjoining Lisle Street) 


ATOMIC ENERGY 
RESEARCH ESTABLISHMENT 
HARWELL 


requires 


WORKING 
CHARGEHANDS 


to take charge of a smal] section engaged in the 
maintenance of electro-mechanical equipment, 
control circuitry, instruments and electronic units 
as used on research reactors. 
Applicants should have served a_ recognised 
apprenticeship or have had equiv: eta accept sble 
training. 
In at least one of the posts a bias towards elec 
tronics is required. The work is varied and inter- 
esting and the working conditions are excellent. 
The rate of pay is £13 ls. per 44-hour week, There 
are prospects of promotion to Technical grade 
vacancies, 
Accommodation will be provided for the success- 
ful applicants who live beyond daily travelling 
distance. Married men will be eligible for a house 
and a lodging allowance will be payable whilst 
waiting for a house and living apart from family, 
Write for further details and application form to:— 
Industrial Recruitment Officer, 
A.E.R.E., Harwell, 
Near Didcot, Berks. 
Closing date for applications—21st July 1958. 
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DEPENDABLE RADIO SUPPLIES LTD. 


12a TOTTENHAM STREET, LONDON, W.I. (2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road) 


Phone : LANgham 7391/2. 


Hours of Business 9-6. 


Please print your name and address. 


BLOWER 

MOTOR 
Operation figures 
27v. at 7,000 r.p.m. 
12v. at 2,800 r.p.m. 
6v. at 380 r.p.m. 

/6. 

Complete with 


COMPLETE P. A. SYSTEM | 
= h + 

eabdinen powered microphone, ee wl and spares. 
Works off 12 v. D.C. New and boxed, ready for export. 


OR SPECIAL OFFER TO 
CLEAR THE LOT 


Unit with 4 | 


£7-10-0 complete. 


Carriage extra. 


blower 6. 
P. & P 2 6 


LOUDHAILERS. 
iling cap. 6 watts, 20/-. 


Ex Gove. 


Impedance 742. Hand- 
Post 3/6 


DYNAMOTOR 
ROTARY 
TRANS- 
FORMER 


D.C. input 13.5 v. Output 285 v. ac 75 mA. 57/6. 

D.C. input 27 v. Output 285 v. at 75 mA. 37/6. 

D.C. input 12 v. Output 250 v. at 50 mA. 47/6. 
Postage & Packing on each 3/6, 


LOUDHAILER SPEAKER UNIT 


Impedance 7$2. 6-8 
watts output. Weight 
10lb. Size Depth es 


Diam. 10in. Easy 
Fixing. 
Weatherproof. Spun 
solid steel. Hammered 
finish. 


PRICE £3/10/-. 
Corrteme, & Packing 7/6. 
BOTH ITEMS IDEAL 
FOR SPORTS EVENTS, 
ELECTIONEERING AND SOCIAL FUNCTIONS. 


UNREPEATABLE OFFER LESS THAN 


HALF MAN UFACT URER’S COsT 
Brand new single 
phase motors 


suitable for tape 
recorders, radio- 
grams, work- 
shops, etc., etc. 
=; Has many uses. 

Reversible 200- 


230 v. Sin. oz. 
torque. i 
r.p.m, Capacitor 
start. Weight 
44\b. Length 
i overall Sin., 
spindle both ends. din. x tin., gin. x fin. 


Price, inc. P.P. and capacitor, 55/-. 


ROTARY TRANSFORMERS 


Delivery Ex Stock. Quotations on application. 


H.T.31 
Input 11.5 v. 
Output 250 
v. at 125 mA. 


H.T.32 
input 11.5 v. 
Output 490 
v. at 65 mA 


AS SUPPLIED TO GOVT. DEPTS. & 
LEADING MANUFACTURERS. 

Quantity & Export enquiries invited. Callers 
welcome. Terms: Cash with order or C.O.D. 


RELAYS 


SIEMENS HIGH SPEED 
250+250 coil...... ; 
850+850 coil ..... 


EVERY VALUE & MAKE OF P.O. 
TYPE 3,000 RELAY FROM STOCK 


DELCO 
ROTARY TRANSFORMERS 


24 volts input, 540 v. output, 26 mA. 


CINE CAMERAS 
(EX AIR MINiSTRY) 
BRAND NEW. 
SEALED 
CARTONS 
Spool carries 
25ft. of 16 
m.m. film. 


£6.10.0 


Post free 


16mm. 


CANNOT BE ‘ 
REPEATED in UK, 

F/3.5 Triple Anastigmatic lens. 16 frames per 
sec. Complete with magazine and 24 v. motor. 


TELEVISION RESEARCH 
AND 
DEVELOPMENT 


A fully qualified and ex- 
perienced Television Engineer 
is now required to join an 
expert team of Engineers en- 
gaged in one of the most 
advanced technical develop- 
ment programmes in the in- 
dustry. This includes colour 
research; wide angle scanning; 
combined T.V./F.M. Radio 
Receivers; advanced (but 
realistic) projects. 

The well-equipped Labor- 
atories of the Company are 
situated in a convenient West 
London district, and a high 
commencing salary will be 
offered to the right man. The 
position is permanent and 
pensionable, and offers con- 
siderable scope for advance- 
ment. 


Please write (in strict con- 
fidence), giving full particulars 
of experience, qualifications, 
present salary level, to Box 
No. 5156, c/o ‘‘ Wireless 
World.” 


SENIOR AERODYNAMICIST 


SENIOR SYSTEMS ENGINEER 


wea! 
aval 


ns. 
able. 


initiative. 


guided weapon faci 
ings and working conditions are excellent. 


Coventry area. 


addressed to: 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


ARMAMENTS DIVISION 


If you possess a good degree in mathematics or engineering, together with some years’ 
experience in industry or a research establishment, and you are over 26 years of age, 
you are invited to apply for the following senior appointments. 


Required for the investigation of a wide variety of problems in supersonic aerodynamics 
directly associated with the development of guided weapons. 


Engineers with practical experience of servo-mechanisms and analogue computing 
techniques are required to work in a systems engineering laboratory, and will be con- 
cerned with investigating overall guided weapon problems, 


SENIOR SYSTEMS ASSESSMENT ENGINEER 


Required to investigate the more theoretical aspects of systems study work on guided 
Modern aids to computation, such as digital and analogue computers, are 


These posts carry substantial salaries and will give considerable scope to men with 


This is your oopertunity to work in an organisation that has the most up-to-date 
ties in the country. The establishment is in pleasant rura! surround- 


ie ee nd superannuation scheme is in operation, and a settling-in allowance 
is paid for the first four weeks of employment to candidates not normally resident in the 


All replies will be acknowledged and treated in the strictest confidence, and should be 


Technical Appointments Officer, Sir W. G. Armstrong Whitworth Aircraft Ltd., 
Baginton, Nr. Coventry. Please quote reference ARM/TAO/AL/5. 


XUM 


150 


edd 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 


require a Maintenance Engineer at a Broadcast Trans- 
mitting Station in the Middle East. In addition to operation 
and maintenance of the high power transmitters duties 
will include the training of selected Iraqi technicians. 


The period of service will be for approximatly two years 
with the possibility of extension. 


The appointment is most suitable for a man who has good 
experience on H.F. transmitters. The Company will 
provide all possible assistance in finding accommodation 
and a furniture allowance will be made. 


Please apply, giving full details and quoting reference 
WW 2025B, to Mr. J. L. Scott, Dept. C.P.S., 
Marconi House, 336/7, The Strand, London, W.C.2. 


GOVERNMENT OF THE FEDERATION OF NIGERIA 


A Senior Superintendent of Police is required to take charge 
of the Signals Branch of the Police Force. 

Candidates must be under 50 years of age with considerable 
general signals experience in a responsible position and be 
able to take up appointment if selected almost immediately. 


Appointment is on contract for 1 or 2 tours of 12-24 months 
each tour in the first instance. Salary £2,082 per annum. 
Gratuity of £37 10s for each completed 3 month period of 
service payable on satisfactory completion of contract. Cere- 
monial Kit Allowance £25. Quarters provided at low rent. 
Free passages for officer and wife. Assistance towards cost 
of passages for children and an allowance for the maintenance 
of up to 2 children under 18 years outside Nigeria. Income 
tax at local rates. Free medical attendance and dental treatment 
provided. 

Summary of personal particulars and experience to Director 
of Recruitment, Colonial Office, London, S.W.1, quoting 
BCD 55/14/03. 


CATHODE RAY TUBE ENGINEER 


required by established Northern firm of Electronic 
Manufacturers. Applicant must be thoroughly experi- 
enced in every aspect of C.R.T. manufacture and capable 
of setting up and managing a department for RENEWAL 
OF C.R. TUBES. An opportunity not to be missed for 
this venture is backed by a firm of repute who demand 
highest standards and in return will pay top remunera- 
tion to the right man. Apply in confidence giving full 
details of experience and qualifications (which must be of 
highest order) to Alexander, Sagar & Co., Chartered 
Accountants, 31 Clarendon Road, Leeds. 


MARCONI INSTRUMENTS LTD. 


This Company has immediate vacancies at St. 
Albans in its Technical Literature (Telecommunica- 
tions) Section; applicants should have electrical 
engineering qualifications and/or experience in the 
design or development of electronic equipment; 
the duties are varied and interesting and the posts 
provide permanent and pensionable positions in a 
well-established Company. 


Apply to Dept. C.P.S., 
quoting Ref. WW 2970W. 


336/7, Strand, W.C.2. 
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SENIOR DESIGN ENGINEER —INSTRUMENTATION 


ENGLISH ELECTRIC 
STAFFORD 


The Company wishes to appoint a Senior Design Engineer 
for the development of light electro-mechanical devices 
in the field of advanced instrumentation and recording. 


A knowledge of servo mechanism, pulse and analogue 
circuitry and application of semi-conductors is desirable. 


This is a senior appointment offering wide scope for a man 
with initiative and ability { 


Tenancy of a Company house will be available to the 
successful applicant if required. 


Please write giving full details to Dept. C.P.S., Marconi 
House, 336/7, Strand, W.C.2, quoting Ref. WW 1212M. 


INSTRUMENTATION 


SENIOR DESIGN ENGINEER 


ENGLISH ELECTRIC 
STAFFORD 


The Company wishes to appoint a Senicr Design Engineer 
for the development of light electro-mechanical devices 
in the field of advanced instrumentation and recording. 


A knowledge of servo mechanism, pulse and analogue 
circuitry and application of semi-conductors is desirable. 


This is a senior appointment offering wide scope for a man 
with initiative and ability. } 

° ° ) 
Tenancy of a Company house will be available to the 
successful applicant if required. 


Please write giving full details to Dept. C.P.S., Marconi 
House, 336/7 Strand, W.C.2, quoting Ref WW 1212N. 
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DIGITAL COMPUTER ENGINEERS 


English Electric has vacancies for a number of 


SITE COMPUTER ENGINEERS 


for diagnosis of logic and circuitry faults at operational 
establishments. 

Successful applicants will, after an initial training course, be 
required to take up responsible positions at Computer Installa- 
tions on customers’ premises. These locations include London, 
Bristol and Glasgow. 

Qualifications required are H.N.C. or equivalent with preferably 
two years’ experience in design of Computer or other pulse 
circuitry. During training, special subsistence allowances will 
be made for any successful applicants who have to live away 
frem home. Very attractive salaries would be offered with these 
positions which are permanent and enjoy the benefits of the 
English Electric Staff Pension Scheme and qualify after initial 
service for three weeks’ annual holiday. Applications giving 
full details of qualifications and experience should be addressed to 
Dept. C.P.S. Marconi House, 336/7, The Strand, London, 
W.C.2, quoting reference WW 390A. 
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BRADFORD INSTITUTE OF TECHNOLOGY 
Principal : E. G. EDWARDS, Ph.D., B.Sc., F.R.1.C., 


FULL TIME COURSE FOR PART Ii! EXAMINATION 
OF INSTITUTION OF ELECTRICAL ENGINEERS 


Applications are invited for a SIX MONTH 
course for the above examination, starting 
October 6th, 1958. 

Applicants should have passed Part II, or obtained 
exemption therefrom by a suitable Higher National 
Certificate, with endorsements, but provision may be 
made for candidates to study engineering physics or 
thermodynamics while on the course. 

Further details and forms of application may be 
obtained from the Principal, Institute of Technology, 
Bradford 7. 
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MARCONI INSTRUMENTS LTD., 


TECHNICAL PERSONNEL REQUIRED, 
SENIOR & JUNIOR ELECTRICAL DESIGN ENGINEERS 
SENIOR & JUNIOR MECHANICAL DESIGN ENGINEERS 


DUTIES: To undertake the design of Test Equipment 
covering practically the whole electronic field, 
including Telecommunication, Guided Weapons 
and Nucleonics. Considerable personal respon- 
sibility and freedom is given and there are no set 
rules regarding the number of people engaged on a 
project, the allocation of project leaders, etc. 


QUALIFICATIONS: The ability to design equipment and 
aggressively progress a project through to the stage 
where a model is made and the information is 
available for a production drawing office. Senior 
engineers are usually of B.Sc. standard with practical 
experience in measuring techniques, while Junior 
engineers are often Graduate Members of one of 
the Professional Institutions, or have similar quali- 
fications, but this is in no way mandatory. The 
ability to progress the project through to a satis- 
factory conclusion is the prime requirement. 
Due to expanding activities, men with drive and 
initiative can be sure of progressive advancement. 


Comprehensive pension and assurance schemes are in operation, 
and Canteen and Social Club facilities are provided. 


Call any day including Saturday mornings at 


MARCONI INSTRUMENTS LTD., 
LONGACRES, HATFIELD ROAD, 
ST. ALBANS, HERTS. 


or write giving full details to Dept. C.P.S. Marcom House, 
336/7 Strand, W.C.2. quoting Ref. WW 2970U. 


* ASSEMBLE THE UNITS 
* LEARN AS YOU BUILD 


At last! Here’s YOUR 
Opportunity to own a 
magnificent Hi-Fi — a ¥ 
complete hi-fi system 

in a beautifully-styled Fisk 


cabinet at two-thirds of { "hn 
normal price—plus all “Piaf é 
the extra satisfaction ‘ 


and fun of building it 
yourself! The units are 
easy to assemble — no 
experience needed — 
and the instruction 
manuals guide you at 
each stage and teach 
you all about Hi-Fi! 


CHOICE OF UNITS AVAILABLE: 


Superb contemporary style cabinet « 8 or 14 watt 
high quality amplifier (push-pull output with feed 
back) » 4-speed auto-change record player with compensation - High quality 
Speaker system - Tape transcriptor with pre-amplifier - Record storage 
compartment * Instruction Manuals on assembly and on Hi-Fi sound 
reproduction. All equipment available on deferred terms. 


Emistructor equipment also available for Television 


To: E.M.lI. Institutes, Dept. H.F. 127, 
INSTITUTES 


London W.4. 
Please send, without any obligation, your free 
brochure to:— 
The Educational 


Organisation NAME 
associated with 
“HIS MASTER'S VOICE,” | AODRESS 
CAPITOL, COLUMBIA, 
Etc. JULY-58 Ici22 
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TELEVISION INSTRUMENTATION 
DEVELOPMENT ENGINEERS 


DUTIES: To undertake the design and development of 
test equipment for television, including work 
on special television camera applications. 
Considerable personal responsibility and ‘ 
freedom is given, and there are no set rules § 
regarding the number of people engaged ona } 
project, the allocation of project leaders, etc. , 


QUALIFICATIONS: The ability to design and develop 
equipment and aggressively progress a 
project through to the stage where a model is 
made and the information is available for a 
production drawing office. Candidates 
should preferably be of degree standard, or 
Corporate Members of one of the Professional 
Institutions, but consideration will be given to ; 
others who have considerable practical ex- § 
perience in the field. The ability to progress 4 
the project through to a satisfactory conclusion 
is the prime requirement. Due to expanding 
activities men with drive and initiative can be 
sure of progressive advancement. 


Comprehensive pension and assurance schemes are in 
operation and teen and ‘ ocial Club facilities are 
provided. » 


Call any day including Saturday mornings at:— 
MARCONI INSTRUMENTS LTD., 
LONGACRES, HATFIELD ROAD, 

ST. ALBANS, HERTS. 


full details to Dept. C.P.S., Marconi 
trand, W.C.2. quoting Ref. W.W. 2970V. 


or write givin 
House, 336/7, 
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THE ENGLISH ELECTRIC CO. LTD. 
GUIDED WEAPONS DIVISION 
STEVENAGE 


GUIDANCE INSTRUMENTS 


The Instrument Wing of the Division is a unit devoted 
to the development and production of ultra high precision 
gyroscopes and accelerometers which are vital units in 
guidance and control systems. 

Applications are invited for the following responsible 
positions which are a consequence of the continuous 
expansion of the Wing. 


TWO ENGINEERS OR PRACTICAL PHYSICISTS— 
for the assessment of Instruments, to work on out of the 
ordinary problems occurring in the application of flight 
conditions to precision electro-mechanical instruments 
Qualifications: Honours graduate, with sound basic know- 
ledge of engineering fundamentals and ability to analyse 
problems from first principles. A knowledge of servos and 
environmental test gear would be an asset. 

SPECIAL EQUIPMENT ENGINEER—to work on the 
design of electronic and electro-mechanica’ equipment 
used to evaluate instrument performance. Applicants must 
be qualified, have had experience in the design of electronic 
test gear, and an interest in the problem of accurate measure- 
ment. 


DESIGN ENGINEERS—to work on basic electrical 
and electro-mechanical research problems essociated with 
missile development. Applicants for these posts must 
have had general electronic experience and a knowledge 
of the design techniques in servo or digital circuits, prefer- 
ably with some experience in the application of transistors. 


PRODUCT DESIGN ENGINEER—this man must 
have had previous experience of the design and development 


~. 


of electro-mechani instruments. 

In all the above cases, opel cants must be qualified to 
degree or H.N.C. standard. Less highly qualified men 
would be considered for vacancies as Laboratory 


Technicians. 
In many cases housing assistance can be given. 
Please apply to Dept. C.P.S. 336/7 Strand, London, 


W.C.2 quoting Ref.: WW1312G. 
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DEPUTY 
CHIEF ENGINEER 


Required by a well known Company 
engaged in the Electronics and Com- 
munications Industry, situated in the 
North West London area. 

The successful applicant would be 
required to take charge of the H.F, and 
V.H Laboratories, including res- 
ponsibility for the associated Model 
Shops and Development Drawing 
Offices. Extensive administrative 
ability, in addition to recognized tech- 
nical qualifications and experience in 
design and development of Radio 
Communications Equipment, is essen- 
tial and prospective candidates should 
have achieved responsible status in 
their present career and possess attri- 
butes which include initiative, drive and 
leadership. 

Engineers at present in receipt of a 
salary of less than £1,800 per annum 
should not apply. 

The Company operates a Staff Super- 
annuation Scheme. 

Applications, which will be treated in 
strictest confidence, should state date of 
birth, qualifications, appointments held, 
and when available. 

Box 5490, c/o “ Wireless World.” 


Whatever your age or experience, you must read 
“ ENGINEERING OPPORTUNITIES.” Full details of 
the easiest way to pass A,M.I.Mech.E., A.M.I.C.E., 
Cc. & G, (Electrical, etc.), General Cert., etc., on 


“NO bie HY FEE” 
144 PAGES 0: 


OPPO 
Antes" teday—F REE 


| BLLE.T. 


“987 College House, 29- 
31. Wright’s Lane, 
London, W.8. 


TRIALS 
ENGINEERS 


Further expansion in the field of 
Guided Flight prompts Saunders- 
Roe Limited to again advertise for 
additional staff to work in their 


Rocket Development 
Department 


Suitably qualified men, particularly 
those with design and practical ex- 
perience of servo-mechanisms, elec- 
tro-mechanical and electronic de- 
} vices and instrumentation are asked 
\| to write, giving brief details of their 
1} careers to date, to the 
| PERSONNEL OFFICER, 
| SAUNDERS-ROE LIMITED 
| East Gowes, Isle of Wight 
| <Ref, WW/01 should be quoted). 
! 


MIDLAND INDEPENDENT TELEVISION 
STUDIO CENTRE 


Applications are invited for:— 

Two Sound Assistants B at £800 per annum, 
or Two Sound Trainees at a salary dependent 
on past experience, the minimum being £450 


per annum. The training period in this case 
would be for a maximum period of 39 weeks. 
The successful applicants must have a good 
knowledge of basic electronic theory, and be 
capable of maintaining and operating the com- 

ed audio apparatus as used in a television 

», and also be generally interested in tech- 
nical development work. They must not be 
more than 30 years of age, aud be prepared to 


work irregular hours. Previous television pro- 
duction experience, plus the ability to read a 
musical score, would be an advantage. 

Apply in writing to: Alpha Television Services 
(Birmingham) Ltd., Attention of Mr. Parry, 
Assistant General Manager, Television Theatre, 
Aston Road North, Birmingham, 6. 


English Electric Valve Company 
CHELMSFORD 
require 


TECHNICAL ASSISTANTS 


with education to H.N.C. (Elec- 
trical) standard for work in depart- 
ments concerned with semi-con- 
ductors, travelling wave tubes and 
new developments in the field of 
vacuum physics. Age range 25-30. 
Applications should be submitted to 
Dept. C.P.S., Marconi House, 
336/7, Strand, London, W.C.2, 


quoting reference ww 1506N. : 


VACANCIES FOR CRAFTSMEN 
IN GOVERNMENT SERVICE AT 
CHELTENHAM 
Experienced in the maintenance of:— 
1. Radio Communication Receivers 


or 
2. Teleprinter, Cypher machines and 
associated telegraph equipment. 
Basic pay: £9 2s. 4d. plus merit pay 
up to 70/- assessed at interview and 
based on ability and experience. 
Opportunities for permanent and pen- 
sionable posts. Good working conditions. 
Single. accommodation available. 
Apply: 
Personnel Officer (3/R.D.C.) 
G.C.H.Q., 53 Clarence Street, 
Cheltenham. 


TEST ENGINEERS 


required for interesting work in con- 
nection with Radar, Computers, 
Machine Tool Control Units, Camera 
Channels, Microwave Links and similar 
electronic equipment. Applicants 
must have sound theoretical knowledge 
of electronics backed by practical 
experience in H.M. Forces or Industry. 
Staff positions and Superannuation 
Scheme. Single accommodation avail- 
able. Saturday morning interviews by 
appointment. Apply, giving full 
details to 


Personnel Department (C.E./21), 
E.M.I. Ltd., Hayes, Middx. 


FERGUSON RADIO 
CORPORATION LIMITED 


Invite applications from Senior 
and Junior Development Engin- 
eers and Electro - Mechanical 
Draughtsmen for development of 
Electronic Instruments using 
Transistors, Ferrites and Ferro- 
Resonant devices, and of Radio 
Receivers, high fidelity and 
stereophonic equipment. 


There are outstanding oppor- 
tunities in a rapidly growing 
organisation. 


Applications giving full par- 
ticulars should be addressed to 
the Personnel Manager, Ferguson 
Radio Corporation Ltd., Great 
Cambridge Road, Enfield. 


SENIOR & JUNIOR 
ELECTRONIC & INSTRUMENT 
ENGINEERS 


required by expanding Division of 
ELLIOTT BROS. (LONDON) LTD. 
These posts involve responsibility 
for design of a wide variety of in- 
struments and process control systems 
using analogue and digital techniques, 
They offer rewarding and progressive 
salaries and valuable experience 
in the field of industrial electronics. 
Pension Scheme, Please write fully 
to: 

Personnel Officer, Century Works, 
Conington Road, Lewisham, 8.E.13. 


COSSOR INSTRUMENTS 
LIMITED 


require 


SENIOR ENGINEERS 


for Expanding 
DEVELOPMENT DIVISION 
to 


(a) Design Electronic Instruments, specialists 
in certain types preferred. 


(b) Specialise in Oscillograph Design. 


Preference given to men with degree or equivalent 


academic qualifications plus several years’ design 
experience, although proven design ability and 
wide experience will be considered in lieu. 


These are PROGRESSIVE POSTS in a young and 
expanding Company within an established group. 
Salary in accordance with qualifications and 
experience but based on a generous scale. Apply 
in confidence (MARKED PERSONAL) to? 


The Technical Director, 
COSSOR INSTRUMENTS LTD., 
Highbury Grove, London, N.5. 
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Wire Wound Resistors 


TOLERANCE 1%, 5%, 


10 %. 


RATINGS é6w, Iw, |2w, 20w, 30w’ 
VALUES 30hm = 50,0000hm 
FINISH VITREOUS ENAMELLED 


1% ENCAPSULATED 
WOUND to your REQUIREMENTS 


DELIVERY 7-14 DAYS 


AVINASH ELECTRONIC LTD 


AVINASH WORKS 
70 SILCHESTER ROAD, 
NORTH KENSINGTON, 
W.10 


LAD 2688 


RADIO& ELECTRONIC 
ENGINEERS... 


The MORSE CODE is still, 
always will ae the basic Code for 
— Signalling, whether 
vis unication circuits. 


step edge it count f .oe. 
Write for the CANDLER B OOK OF 
FACTS and sea for yourself how fascinat- 
ing the Candler method of teaching the 
Morse Code will prove. 


CANDLER SYSTEM CO. 
(656W) 52b ABINGDON ROAD, LONDON, W.8 
Candler System Co,, Denver, Colorado, USA 


ODDIE FASTENERS 


Pat. 507249 


THE FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 

lilustreted brechure and other information 

will gladly be sent on request. 
DEPT. “W.W.” 


Oddie, Bradbury & Cull Lid., Southampton 
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‘DIPLOMA ” HEADPHONES 


Lightweight High Resistance (4,000 
ohms). Complete with cord 


Ideal for CRYSTAL SETS 


x 
§ 
; 
§ 
§ 
, The ‘TYANA’ Standard Soldering tron 
§ 
§ 
| 
§ 


a) 
: 
i 


Adjustable Bit 

Weight approx. 4 oz. 

Heating time 3 min. 

40 Watt economy 

Consumption 

Standard Voltage Ranges 

Replacement Elements and Bits always 

available 

KENROY LIMITED 

152/297 UPPER 8&T., ISLINGTON, 
LONDON, N.1 

Telephone: CANonbury 4905-4663 


Tel.; 55863 Gables: Fessenera, Southampton 


- 


MPLFER 
Fully Shrouded Up- 
right Mounting. Fully 
Guaranteed, inter- 
leaved and Impreg- 
nated. 17.56 300-0- 
v. 100 mA., 6.3 v. 
ct., 6.3 v. ia .27)/- “g 
Pie 2/6. T55 for 510 Amp. and Tuner 300-0- 
300 v. 120 mA.., 6.3 v. 2.5 a. ct., 6.3 v.2.5 a. ct., 
mae; 1 a 32/-. P/P 2/6. Primaries for above 
240-220-200; 0-10 v. 50 c/s. T44 Uletra-Linear 
Output ree Ame 8,000 ohm. with 43%, tap- 
pings for 510 A 30/-. P/P 2/-. 
SPECIAL OFFER. 744 and TSS 59/-. P/P 3/6. 
All carefully made to conform to specifications. 
SOUTHERN TECHNICAL SUPPLIES 
13 NORTH STREET, PORTSLADE, SUSSEX 
Tel.: HOVE 47223 
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build your own 


TAPE RECORDER 


with the 


‘ASPDEN’ 


tape deck kits 
Two models, Sin. or Zin. spools, two speed, 
twin track, ferroxcube heads, finest motor, 
and complete assembly instructions. 
Compact model 582 kit............ £8 5 0 
Standard model 782 kit 
Assembled and tested 30/- extra. 


And the 
RECORD/REPLAY AMPLIFIER KIT, 


24 watt, neon indicator, without valves, 


£5/18/-. 
POWER PACK KIT for above, less valve, 

£2/18/6. 

Carr. extra. 

Mr. E. D. S., of Nottingham, writes:— 
“The performance of the deck is equal to that 
of many of the more expensive recorders and 
friends who have recorders of their own to whom 
| have lent some of my recordings are amazed 
at them.”” 
This deck and amplifier was used in the 
Antarctic by an expedition member. 
Send stamp for full particulars to:— 


W. S. ASPDEN 
Stanley Works, back Clevedon Road, 


Blackpool, Lancs. 


METERS 


All types, British 
or foreign makes, 
single or multi- 
range, expertly 
repaired. Guaran- 
teed workmanship, 


7 DAY 
SERVICE 


Meters modified and re-scaled. Prompt deliveries 


from stock, scaled to requirements. 


R. B. HAWKINS & SONS 


6 Constantine Road, Hampstead, N.W.3 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED. 
RESISTANCE WIRES, 

1 oz., 2 oz., and 4 oz. REELS. 
All gauges available. 
B.A. SCREWS, NUTS, WASHERS, 
i tags, eyelets and_ rivets. 
EBONITE and BAKELITE PANELS, 


FORMERS AND TUBES, ALL DIAMETERS. 


Latest Radio Publications. 
SEND STAMP FOR LIST. TRADE “SUPPLIED. 


G.E.C., B.T.H. & 


WESTINGHOUSE 
GERMANIUM CRYSTAL 
DIODES 


I/- each. Postage 3d. 


Diagrams and three Crystal Set Circuits 
Free with each diode. 

A large purchase of these fully GUARANTEED 
diodes from the manufacturers enables us 
to make this attractive offer. 


POST RADIO SUPPLIES 


33, Bourne Gardens, London, E.4 


59 GNS.—"17" 


—_— 


A full specification 17” Television 
Receiver to Spencer - West 
standards now available at your 
Dealers. 


Remarkable performance and 
priced at 59 Gns. only complete. 


For leaflet apply to : 


SPENCER - WEST LTD. 


GT. YARMOUTH, NORFOLK 


VA 


Mode 
This is 
range 

D.C. 0, 
tance g 
AC, ( 


Resista: 
£17/10/- 
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NEW G.E.C.,S.T.C. AND ‘‘WESTALITE” 


-R SLENIUM RECTIFIERS. | Largest L.T. Vey tn 
range in Great Britain akers 4 

LATEST GOODS supplied NOT Surplus. . w ORKED 

$T. & C. E.H.T. K3/I5, S/-; K3/45, 9/4; a 

K3/50, 9/10; K3/100, 16/8; all post 4d. extra. We «+ Pee ae RADIO 

ee hang 4 PULL WANE. pecia ete so u b- 

i7v. t a., 13/ a. a., 30/6; 4a eag 
© speed, 38/-; 5 a., 38/6; all post 6d. 33 v. | a., 22/9; cation Components. CALCULA TIONS 
a ee er thes iS c. a) a pg” = 
<a S4v. 1 a., 33/-; 15a -;2a a - ° 
8 5 0 53. 93 72 v. | a. 42/3 1-5 a. 78/-; 2a, 95)-2 (Graded Practical Examples) 
9 5 0 2. 95/-; 5a. I24/-; 100 v. i a. 6l/-; 1.5 a. 

it 2a. 134/-; 3 a. 134/-; 5 a. 180/-, all post 
R OKIT, 

walvae = CONNECTED WITH  73in. 


SQUARE COOLING FINS I7 v. 6 a. 
ss valve, 53/7; 10 a. 61/-; post 2/6. 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7iin. SQUARE 


By Atrrep T. WITTS, A.M.1.£.E. 
2nd Edition. This book will help all 


es:— COOLING FINS. Both types, same price. radio mechanics and wireless students 
iI to that I7v. 20 a. 120/-; 30 a. 172/-; 50 a. 280/-; 33 v. || ; 
ders and 6a. 89/-; 10 a. 102/-; 20 a. 202/6; 54 v. 6a. to master completely the various math- 
to whom || 124/-; 10 a. 144/-; 72 v. 6 a. 160/-; 10 a. 186/-; i i h- 
. amazed 100 v. 6 a. 227/63 10 a. 270/-; all post ad TEMPATRIMMER pene ee 
“WESTALITE” (BRIDGE) 12-15 v. D.C. Nominal capacity 6.5pF—Tempera- prehrag anes rhage mies oe 
| in the 0.6 a. 12/-; 1.2 a. 30/-; 2 a. 32/6; 5 a. 37/6; - : : which incorporates the M.K.S. system 
ber. 1.0. 64/6; 20 a. 417/6; 30 a. 171 /-; 50 a. 278/-; ture Coefficient continuously adjust- includ poy 
- My. 1.2 a. 30/3 5 a. 60/-; 10 a. 109/6; 20a. able from + 2000 to — 2000 parts ae ee we. es 
mas 36 v. wy 5 “oes 10 a. 15416; per million per degree Centigrade. formule. Several examples are given 
i00 v. 1.2 a. 3; 2.5 a. $9 a. /6; ” . ” ; ” 
1 Road, i. ah. Ae ook eo 1/6-3/6. EHT Length 1.31” Width .670 Height 5 for each formule so thet the student can 
wee! || Rects. 14D.134, 25/-; 36 E.H.T. 60 35/10, post familiarize himself with the 
4d. | ma. AC/DC meter, rects. 14/6. Details from— practical significance of the equation. 


"G.E.C.” (BRIDGE). 6 and 12 v. D.C. ' 
| a. 7/6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14)9: An levies tek Gr Ge 


$s a. of /6; s s- ae 9 2. 34/-; y a., 42/-, radio student, practical service en- 

1} 24v. | a. 12/6; 1.5 a. 3; 2a. 5/6; so ; : 

1] tbe: 4 a. 29/6: 6 a. 36/6; 2 2, 954: ether gineer and wireless operator 12/6 net. 
sizes Post, under £1 add I/- over £l add 1/6. 

British Wholesale and Retail. 


makes, | T. W. PEARCE DEVELOPMENTS CO.LTD.| P42 MAN 

multi- || 66Great Percy Street, London, W.C.1 || ULVERSTON, NORTH LANCS ee -&., Ragewep, Seat, 
xpe rtly Off Pentonville Road. Between King’s Cross and Angel Tel: ULVERSTON 3306 
Guaran- 
nanship, 


WIRELESS BARGAINS 


AY 
ICE 


TRANSRECEIVERS. Type ‘ 38" (Walkie 
pt deliveries Talkie) complete with 5 valves, etc. New 
condition untested by us but serviceable, no 
’ guarantee. 22/6 each. 
ONS 10 WATT : | | ATTACHMENTS for Type 38" Trans- 
NW | | “ receivers ALL BRAND NEW: Headphones 15/6; 


PUSH - & Tnroat Microphones 4/6; Junction Boxes 2/6; 

% Aerials, No. 1, 2/6; No. 2, 5/-; Webbing, 4/-; 

PULL . 5 Haversacks 5/-; Valves—A.R.P. 12 4/6; A.T.P.4, 
3/6; Set of FIVE VALVES 19/- the set. 

U LTRA TRANSRECEIVERS. Type “ 18 "’ Mark Ill, Two 
Units (Receiver and Sender). Six Valves, Micro- 

ammeter etc. in Metal Case. Untested, without 

LINEAR guarantee but COMPLETE €2/18/6. 

FEED B ACK ATTACHMENTS for ‘‘18"’ Transreceivers. ALL 


BRAND NEW. Headphones 15/6; Hand Micro- 
phone 12/6; Aerials 5/-; Set of 6 Valves 30/-, 


RECEIVERS R.109, S.W. agen og ok — 
F eight valves. Speaker and 6-v. 
rom tested, no guarantee but Complere: ea/18/6. 


Y remy soon y 100 Assorted useful values. 

our New wire end 12/6. 

CONDENSERS. 100Ad. Mica; Tubular; etc. 15/-. 

Dealer BOMBSIGHT COMPUTERS. Ex-R.A.F. 
NEW. Hundreds of Components, Gears, etc. £3. 

LUFBRA HOLE CUTTERS. Adjustable iin. 

to 34in. For Metal, Plastic, etc. 7/=. 


VALVE VOLTMETER 


Model V.O.8. 


This is bl j id | | }QUARTZ CRYSTALS. Types F.T.241 and 
a) "tenten eae El AMPLIFIER AND eran tin Spscine, Frequencies 
11 D.C.0.05 vole to | ky. with an input resis- PRE “AMPLIFIER ee fas 8,650 Kea. Harmonic 
svision ni greater than 10’Q on all ranges. a8 Z 4/- each. ALL BRAND NEW. TWELVE 
, West wa 0.1 vole to | kv. R.M.S. ie, d t ils rite to rung mg CRYSTALS: 45/~. sereng yd ~— 
sistance 0.1Q to 1,000 h Price types I/- eac! ustomers erdering 12 erysta 
t your Q | aly) 7/10/-. Terms available. ee ve eta w = y 4 a lists of Frequencies avail- 
abie r their choice, 


Trade enquiries invited, MORCE TAPPER 
(cscs. | VERDIK SALES ee === 


TRANSPARENT MAP CASES. Plastic 
| i 
a | | SWAN ELECTRONICS LTD. STAR IDENTIFIERS: Type AN covers bot 
» BELLENDEN ROAD, emispheres 5/6. : é 
LTD. LONDO NL SEIS. - 139, 143 Sydenham Rd., Sydenham, S.E.26 Pe OUTHERN. RAD 0 SUP PLY’ ‘Tp 3d, 
SOLK iil Telephone: NEW Cross 7136. STOSeanam 5586/9 it LITTLE NEWPORT STREET, 
LONDON, W.C.2 GERrard 6653, 
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50 WATTS INSTALLATION 


Range 150 to 
12,500 kc/s, ob- 
tainable with 7 
plug-in tuning 
units. Max. out- 
put 70 watts 
c.W. 


The installation 
consists of: 

Transmitter 
BC-375 complete 
with 7 plug-in 
tuning units 
covering whole 
frequency range. 


Receiver BC-348, 
range 200-500 
ke/s and 1.5-18 
mc/s, for 28 v. 
operation. 
Antenna _ tuning 
unit. 
Transmitter dynamotor power 
supply unit for 28 v. operation. 
Interconnecting cables. 
microphone and key. 
Price and details 


Headphone, 
In as new condition, fully guaranteed. 


on application. 
Both the above installations can also be provided with Power Supply Units for 12V. D.C., 


Spares for the installations are available from stock, 


WIRELESS WORLD 


ARINE & GROUND MOBILE TRANSMITTING & RECEIVING INST 


JULY, 1958 


25/40 WATTS INSTALLATION 


T.C.S. TRANSMITTING AND 
RECEIVING EQUIPMENT 
Output 25 w. M.W.and 40 w. 
C.W., comprising: 


Transmitter. 
Receiver. 
Antenna loading 
unit. 

Remote control 
unit. 
Dynamotor 
power supply 
unit for 24 v. 
operation. 

Set of intercon- 
necting cables. 
Microphone, 
headphone and 
key. 


This installation can either be used 

for V.F.O. operation or as 4-channel 

crystal controlled equipment. 

In as new condition, fully guaranteed. 
on application. 


LISV. A.C, or 230V. A.C, 
Further particulars and details on application. 


Price and details|| he 


RECORDERS. 


EVERSHED 12-PEN TIME RECORDER 


Portable 12-channel instrument for simul- 
taneous recording of eleven events with 
twelfth channel providing time markings. 
Pens and chart are operated by 28 v. D.C. 
supplies. Chart speed 2 inches per second. 
PRICE, unused, in original packing, com- 
= with accessories, supply of charts, 
MG .cpaseahacuubacdedeussdunsctacbocsas< £30 0 0 
Pashien WN SIR onsxecensiccxses £1 00 


ELLIOTT SINGLE PEN PORTABLE 
RECORDING MILLIAMMETER 


This is an A.C./D.C. instrument of the moving 
coil type, A. Cc. range being obtained through. 
an internal metal rectifier. Separate ter- 
minals are brought out for A.C. and D.C. 
A.C. range | milliammeter; D.C. range 
approx. 0.9 mA F.S.D. Clock driven chart 
| inch per hour. 
PRICE, perfect condition and fully guaranteed 
£35 0 


OUR RETAIL BRANCH AT 85, TOTTENHAM COURT ROAD 
(next to Goodge Street Station) DISPLAYS NOW ON THE 
** SUPERMARKET "’ PRINCIPLE SELF-SERVICE COUNTERS WITH 
COMPREHENSIVE RANGE OF SMALL COMPONENTS. Among 
these our customers will find a number of particularly interesting 
items of American manufacture, which are not often found on the 
market. 


MARCONI TF-643 ABSORPTION 
FREQUENCY METER 20 to 300 


0 
Packing and carriage............sese0 £i 0 0 
Other types available—please write for 
details. 
COMMUNICATION RECEIVERS | marconi TF-942 high-speed 


EDDYSTONE 358X receivers, 
40 kc/s to 31 mc/s, complete with 
10 plug-in coils and mains power 
supply unit, £15. P.P. £1/10/- 
MARCONI CR-100 receiver, 50 
ke/s to 30 me/s, mains operated. 
£30. P.P. £1. 

MARCONI CR-I50 receiver, 2- 


oscilloscope, complete and un- 


used. £180. P.P. £3 


TF 340 OUTPUT POWER 
METER £32 10 0 


60 mec/s, dual superhet. £50. | TF 373 IMPEDANCE BRIDGE 

Mains power supply unit £10. £60 0 0 
Packing and carriage £1. 

HALLICRAFTER S-27 receiver, 

27-143 mc/s, F.M./A.M. reception, | R.1II/APR-S radar search _re- 

mains operated. £32. P.P. £1. I ceivers, 1,000 to 6,230 mc/s. Price 


HALLICRAFTER S-27C receiver, 
130-210 me/s, F.M./A.M. reception. 
115 v. A.C. supplies. £50. P.P. £1, 


MOVING IRON GRADE 1 
PORTABLE METERS 


and details on application 


CRYSTAL CONTROLLED 
HETERODYNE FREQUENCY 
METE 


mc/s, complete with four pick-up 
coils and calibration charts, un- 
used, in wooden transit cases 
£5 10 0 
IGOR: “ac nsectckedvsksecceheaieiie 5 0 
ARR-3 F.M. RECEIVERS: two ROTATING BEAM AERIAL 
RF stages, two I.F. stages, auto- BASES. Tubular, 2in. dia. x 
matic frequency control. Fre- 6ft. high, with rotating handle 
quency range 62 to 70 me/s. and azimuth indicator. £1/15/- 
Easy conversion to B.B.C. V.H.F. 6ft. extension masts for the 
band in 30 minutes, requiring above (maximum of two per 
only pliers and soldering iron. } base) 15/- each. 
PRICE, fully valved up, com- P.P. 12/6. 
plete with modification  in- 
structions, 


circuit diagram and 
10 


modification kit WESTON MULTI-RANGE 


chas 
fications; 


HILIE 


Packing and carriage 15 0 | VOLT-OHMMETERS, model 
564-3C, 1,000 o.p.v. Ranges: 
3-30-300-600 v. D.C. and |-10- 

; 100-1,000 k-ohms. NEW, in 

R-1ISSB RECEIVERS, with leather case, complete with test 

super slow-motion drive, air prods. £4/5/-. 

tested. £8/15/-. Packing and 

carriage 15/-. 


WESTON MODEL €E-77 
MULTI - RANGE 
EDDYSTONE POWER METERS, 20,000 and 
PACKS for 230 v. mains, fully o.p.v. Fully guaranteed, £12/10)- 
smoothed. P.P. 12/6. 

Output 175 v. H.T. and 6.3 v. 


A.C., for 358X receivers. £1/15/-. 
Output 300 v. H.T. at 200 mA COMPREHENSIVE RANGE 
£2/8/6. OF HEADSETS, HAND- 


and 12 v. A.C. at 3 amps. 
.P. 12/6. SETS, MICROPHONES, etc 


any, fre 
Otley, Ye 


TES 


8in. mirror scale, 160 v. A.C./D.C. Tim Series, 195 kc/s to 20 mes. eter 
a. BC-221, 125 kc/s to 20 me/s. ren 
Hoh ny ¥ Sve =. ane 150/ | TS-174, 20 to 280 me/s. PLEASE WRITE FOR LIST OF VALVES AND METERS roy 
y ! PP. ie 7 TS-175, 80 to 1,000 mc/s. All correspondence and mail orders to Head Office. 
: Prices and details on application. 
Fully guaranteed. A. BANC 
Ayour e 
end your 
z. & I. AERO SERVICES LTD., “bir 
14, South Wharf Road, London, W.2 Telephone : AMBassador 0151/2 [ayers 
A.R.B. Approved Stockists Tanteec 
We buy high class Test Equipment, Communication Receivers and Aircraft Radio Equipment. rd wed 
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TIONS Wireless World Classified Advertisements 
Bate 7 4 1d 2 ay or ays and ae for every —— ! re) é ose NEW COMPONENTS 
ar ereo!, average iines wo! ox Numbers | - 
rte pt lus 1/-. (Address replies: Box 0000 c/o ‘Wireless | S ay My alle me diveeaihy or “ss 


and details 


qntro] system. 4Omv sensitivity, 20gns; with 
two inputs and 3-position gram filter. 22gns: 
gecialized amplifiers for the musical and | 
isientific industries including the Mullard 
gPrstt. {0095 
kT ROAD RECEIVERS AND AMPLIFIERS— 
ON THE RPLUS AND SECONDHAND 
=RS WITH RO oe s and coils in_stock, also AR88, 
Among BC34ER, CR100, etc.—Requirements please 
interesting toR. T. & I. Service, 254, Grove Green Rd., 
ad on de london, "E11. Ley. 4986. 0053 
ZE.C. amplifier equipment, complete with 
radio unit; gramophone turntable and 
—t pick-up and amplifier consisting of 2 DA 100 
a. in final pittss La pa in 6ft —_ 
ptack and capable Of supplying 60 speakers; 
PTION complete with 35 speakers —Offers top. “0 
to 300 68th Regt. R.A., Park Hall Camp, Oswestry, 
pick-up lop. [7869 
ts, un- TV RECEIVERS AND Lyte a 
Ss SURPLUS AND SECONDHAN 
5 10 0 .M.V. 15in console, magnificent "aie 
is 0 chassis needs attention, suit Hi-Fi modi- | 
fications; £10.—Birkenhead 6723. (7925 | 
ee 17in projection televisions available. 
a a aon -4 a ee. complete. but 
guaranteec 9/15, originally £92-£120 
“ AERIAL each. — me ins 127, Brockley ise, Forest 
in. dia. P Hill, S po 
i handle 
— £1/15/-. ELEVISIONS needing attention, 9in-10in. 
” -e Sa nearly all makes, 45/- each, carriage paid: 
ts for ¢t Iain qeevisions, needing attention, £5/10; 15in 
f two per 1£9/10; write for it: =~ Tomlins. 127, Brockley 
Rise, oes t Hill, 23. 10342 | 
TRANSMITTING EQUIPMENT— 
— SURPLUS AND SECONDHAND 
ENDIX Tranx TA12G 300kc—9Mc in 4 
TURANGE bands, 7 valves, only £5 ea., carr. 15/-; 
=RS, model HOsciliator wavemeter C.R:1., 148-208Mc, has 8 
I. Ranges: [Pyalves, cables, etc., for 115y 50c/s, mains, 
>. and |-10- a., Carr. 10/-; receiver R9.B/APN 
NEW, in pliS 1-6SN7, 1-6SL7, 1-6H6, 4-6SK7, 1-6SA7 
ce with test 1504G, 3 -6BAG, 2-2X2, 1-€ as! 1-VR150/30 
new, boxec 45/- ea., carr. 10/-; mainland 
oly, free lists —— Annakin, 25, Ashfleld Place 
am Wuiley, Yorks. (791 


js issue, Thursday, 
eepted for errors. 


Ford” Dorset House, Stamford St., 
tisount details available on application. 
June 26th. 


London, 8.E.1.) Trade 
Press Day August 
No responsibility 


WAR 


Readers are warned 


for sale through our 
columns 


Many of these items 


chased. 


components and valves which may be offered 
corry no manufacturers’ 


for special purposes making them unsuitable 
for civilian use, or may have deteriorated as a 
result of the conditions under which they have 
been stored. We cannot undertake to deal with 
any complaints regarding any such items pur- 


NING 


that Government surplus 


displayed or classified 
guarantee: 
will have been designed 


NEW RECEIVERS 


sace, forthing, 


replay amplifier. separ 


high-fidelity amplifier 


HIRLEY LABORATORIES, Ltd. 


vith valve voltmeter monitoring: 


AND AMPLIFIERS 
3, Prospect 
Sussex Tel, '30536. 


THE TWA/1515 stereoscnic tape recording and 
ate meter monitoring on 


recor! and playback on both channels, l3watts 
0/P each channel, 96gns, TWA/15 tape record- 
ing and reproducing amplifier, 13watts O/P, for 
Wearite and Coliaro decks, 45gns: TW/PA 
recording and replay pre-amplifier, 30gns: both 


type SB/1-15E 
exceptionally wide tone- 


EL (E-7N TEST EQUIPMENT—SURPLUS AND 
TEST SECONDHAND 
and 1,000 UANTITY meters, 4%in, 100-0-100 uA cali- 
£12/10)- brated in Microamps 0-100, round flush 
‘a Mounting; 30/-.—D. Bailey. 44, Munster Ave., 
Houn slow, Middx . [7881 
—_——_—— E gin cope in parering ¢ case, as new 
-erfec with plug A io ae 
fE RANGE t unit; £16 or offer fi, 

HAND- isdon, S. Croydon. Sanderstead — [780d 
ONES, ete IGNAL generators. oscilloscopes, output 
Meters voltmeters, frequency meters 


Va ve 


*k; your enquiries are 
I. ervice, 
> METERS London. E.11. Ley 4986 
1 Office. 
NEW COMPONENTS 
BANG up-to-date catalogue that will make 
your ey pop! Free and post free to dealers, 
a your bill head; trade and export only sup- 
Died —A.W.F., 10, Sackville St.. Bradford, 1. 
, [0132 
1/2 CRYSTAL microphone inserts with excep- 
tionally high output (Cosmocord Mic. 6). 
paranteed newly made and boxed, 15/6 post 
—Radio-Aids, Ltd., 29, Market St., Wat- 
re Herts [0170 
pr 
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PARAMOUNT 
IMPORTANCE 


to the Radio & Electronic 
Industry 


i 

the NEW 
PARTRIDGE 
PRICE LIST 


Featuring all the popular lines from our 
last list with the addition of one or two 
new lines, all available for immediate 
delivery—ex stock. 


In addition we have illustrated all the 
mounting styles referred to in this list 
for easier specification and ordering. 


We are happy to say that our new price 
list shows a “‘ trend ” towards a general 
reduction in prices. A welcome feature 
in a field where ‘“‘ quality products ” 
cannot be substituted by those of an 
inferior nature and price. 


| The finest possible materials; constant 
research and development keep Partridge 
| Transformers in the lead. The first in the 
field, they have consistently proved to be 
| the best. Inevitably, in any amplifier 
| specification the words “ Partridge Trans- 
| former recom ded ” will 


ry ° 


ye E 
PART DG MOU NT ING sTyY LES 


se € 9 


o = 
| o 


Write for your copy of the 
new Partridge Price List now to: 


PARTRIDGE 
TRANSFORMERS LTD. 


Roebuck Road, 
Chessington, Surrey. 


Phone: ELMbridge 6737-8 


~ 


a lot, by company in liquidation; might interest 
re airers or amateur constructors; no reason- 
able offers refused—Write for list, Celtron Co., 
6, Shirley Rd., Droitwich. (7887 


co watt TT ae AND 


OUTHERN RADIO SUPPLY, Ltd., 11, Little 

Newport St.. London, W.C.2. See our dis- 
played advertisement page = 

CONTINENTAL _ ceramic 

condensers, 65,000 av: ailable 
samples.—Box 6426. 


AGSLIPS at low ee & felly ifusTentese 

3 in Resolver No —_ 50v 
50c/s, unused each in a." 5). post 2/1; 
large stocks of these and other ty; | eal B. 
ge 94, Pixmore Way. etchworth, 
Herts. Tel. 1851. [0087 
ILLUSTRATED Catalogue No. 13 containing 
over 450 items of Government surplus and 
model radio control equipment, 2/2, refunded 
on purchase of goods, 2/6 overseas sea mail.-- 
Arthur Sallis Radio Control, Ltd., Department 
W.W., 93, North Rd., Brighton. [0193 


CATHODE ray tubes used but in good working 
order with three months’ written guarantee, 


suppressors / 
cheaply, 
{7910 


12in to 17in Mazda, Mullard and uivalent 
types —_ at £4/10 each plus 12/6 for car- 
riage insurance; enquiries and orders to 


BHP Distributors (London), 
Rd., Hounslow, wr: Tel. 
terms are C.W.O. or C.O.D. 


NEW GRamonene AND SOUND 
EQUIPMENT 


APE recorders, "evan h, 
Brenell, 


Telefunken, M.S.S., 
Refiectograph. 
—- decks, Wearite, 


Ltd., 379, Staines 


Hou. 5144. Our 
[0170 


Vortexion, 
Truvox, and 


Brenell, Truvox, . Dulci 


rting, Sonomag Adaptatape (Collaro). 

AMPLIFIERS and tuners, Leak, Quad, R.C.A., 
Dulci, Dynatron; microphones, eslo, Acos, 
a sae etc. : 
ALL tapes and accessories; audio service 
dept.. nd recording studio, hire-purchase 
facilities available. 

LAMBDA RECORD Co., Ltd., 95, Liverpool 


Rd., Liverpool, 23. Great Crosby 4012. [7749 


Ce -VOX disc recording mechanisms for 
P. or standard operation from 30gns.- 
56) “a te complete tape/disc or direct chan- 
nels 


50gns.-112gns. 
DEMONSTRATIONS can be arranged in Lon- 
don. —For full details write to K.T.S., Ltd., 
‘Coplow,” Park Rd., Braunton, N. ‘Devon. 
Callers by appointment only. (0210 


LASGOW.—Recorders bought, _ sold, 
changed, cameras, etc., exchanged for 
recorders or vice versa.—Victor Morris, 406, 
Argyle St., Glasgow, C.2. {0201 


APE recorders for home and_ industry: 

Brenell, Mk. V, 68gns; Ferrograph recorders 
from 79gns; Standard and L.P. high 
quality — . . an ’ Reslo, etc.; s 
tuners, etc.; /disc and complete Bs | 
service; also deteman SE5 = unit V M 
self- powered, shop soiled, only £27.—*‘ Eien 
Sound Recording P services (1949), 31, Peel St.. 
Eccles, Manchester. Eccles 1624. Director: 
| Thurlow Smith, A.R.M.C.M. [0122 


NBEATABLE tape deck bagain! Leading 

gramophone company’s tape reproducers 
fitted with famous tape a...” i t— +e 
+ 


in walnut cabinet; 
amplifier or radio, ideal 
converted to quality tape recorder; fisted at 
£68; our price 22gns, or 9 equal monthly pay- 

‘6; offer: 7in reels, 


many second-hand recorders and 
repair service.—E. ingsley & 
| W.W.), 132, Tottenham Court Rd. 
Warren Bt, London, W.1. Eus. 6500. 


TAPE RECORDING, ETC 

APE to disc, Queensway Recordin 
123, Queensway, W.2. Bay. 4992. 

ders serviced and for hire 

to disc recording.—L.P. (30 ani 

27/6; 78s, 13/6, 48-hour service, s.a.e 
leaflet. —Marsh, Little Place, Moss Delph Lane. 
Aughton, Ormskirk, Lancs. Aug. 3102. [7782 


Studios, 
Feral 


FOR 
SALE AND WANTED 
ADVERTISEMENT FORM 
TURN TO 
PAGE No. 165 
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SOLDERING 
EQUIPMENT 
BY 


REGD. TRADE MARK 


PRECISION 
SOLDERING 
INSTRUMENTS 
for the 
ELECTRONICS 
INDUSTRY 


Comprehensive 


range 
Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3/32in 
to 3/8in 
All voltage ranges 
6/7v to 230/250v 
@ Prices from 19/6 
Illustrated is the 25w 
3/I6in replaceable bit 
model with safety 
shield. 
British and Foreign 
Patents. Registered 
designs. Suppliers to 
H.M. and Foreign 
Governments. Agents 
throughout the world. 
Brochure No. S.5 sent 
free on request. 
Sole proprietors and manufacturers: 


LIGHT SOLDERING DEVELOPMENTS LTD 
106 George Street, Croydon, Surrey 


Phone: CROydon 8589 Grams: Litesold Croydon 


@ AERIAL EQUIPMENT. Poles, Masts, 


Dipoles, Yagi, and Microwave arrays. 12in. 
Whips to 150ft. Masts. 
@ CABINETS AND RACKS. 36in. to 


96in. high, standard |9in. wide. 
@ CONDENSERS up to 10,000 mfd. and 
50 kV. 


@ FUSES. 
600 amps. 


@ INSULATORS. 


Cartridge and E.S. § amp. to 


80 different patterns. 


@ LOUDSPEAKERS 3in. dia. to 50 watt 
Theatre Systems 

@ METERS 2in. to [2in. dia. 120 different 
types. 

@ POWER SUPPLIES. Generators, 


Rectifiers, Vibrators, Inverters, Dynamotors 
from 2 volts 100 amps. to 36, v. $ amp. 
@ RECEIVERS. 80 types available from 
15 ke/s. to 600 me/s. including portable, D.F., 
Table Rack and Pedestal. 
@ TEST GEAR, American, over 100 different 
types, Meters, Calibrators, Signal Generators, 
etc. 
TELEPHONE AND TELEGRAPH 

QUIPMENT. Single- and multi-channel 
apparatus, filters, switchboards, power sup- 
plies, perforators, printers. 
@ TRANSFORMERS Audio and Power, 
200 types from 2 volts to 18,000 volts and 
up to 15 kVA. 
@ TRANSMITTERS 60 different types 
from UF-I Handle Talkie to G-50, 2,500 watts 


FULL LISTS AVAILABLE 


Send your requirements. All packing and shipping 
facilities. 


P. HARRIS 
ORGANFORD, DORSET 
Telephone: LYCHETT MINSTER 212 


cage RroORDING, ETC. 

RENDEZV OUS RDS offer comprehen- 
sive 78/LP tape oy disc recordin a. 
—Leafiet from 19. Blackfriars t.. Man- 
chester, 3. {7402 
hha TAPE.—If quality and durability 
matt (especially with LPs consult 
Britain’s oldest full-time transfer service (1952 
rates); limited epee! new 1,800ft LP tape 
37/6, 1,200ft standard 25/-, post free; use our 
mixer units for im tape recording.— 

Sound News, 10, Cli London, ‘ 
[0192 


VALV 
AFPROX. 4,500 ex-government and other 
surplus radio valves, many boxed and bulk 
Packed, to be cleared as one lot. om ur- 
required. List of types available. 
TONS WIRELESS STORES, 46-49, caters 
. Wolverhampton. {ol 


VALVES WANTED 


roved 
ord St., 


EW valves wanted, any quantity, best cash 
price by_return.—Stan Willetts, 43, Spon 
Lane, West Bromwich, Staffs. Tel. Wes. Pra 
10 

LL types of valves British or American, 
transmitting and receiving; keenest cas 
prices paid. What have you to offer?—Write 
or call Lowe Bros., 9a, Diana Place, Euston 
Rd., N.W.1. Tel. Euston 1636-7. [6985 


ANTED, EXCHANGE, ETC. 

W's: ms Voigt domestic corner horn.— 
Owen, Stanburn House, Old Church Lane, 
Stanmore. (7917 
ANTED, 2000-1750-1500-0-1500-1750-2000 
volt 800 MA transformers as made by 
Thermador, etc.—Box 6390 [7906 
ANTED, disc recording ecuipment, 3- 
speed must be modern studio or portable. 
—Box 6456. (7922 
ANTED, Garrard or Connoisseur trans- 
cription unit, variable speed, G.E.C. 912 

Plus amplifier.—J. D. Johnston, Ranchi, South 
Biggar Rd., Airdrie. (7921 
WANTED, HRO coils, Rxs., etc., A.R.88s, 
BS348s, S27s, etc.—Details to R. T. & I. 
Service, 254, Grove Green Rd., London, E.11. 
Ley. 4986. [0163 
BETTER cash offer for brand new valves, 
speakers, components, test instruments, 
etc., that are surplus to your needs H. S., 
155, Swan Arcade, Bradford, 1. {@190 


RGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio 


equipment.—Harris, 93, Wardour St., 


Gerrard 2504. (7874 
ANTED, BC610_ Hallicrafters, E.T.4336 
transmitters, BC312_ receivers, BC221 


frequency meters and spare parts for all above: 
best cash prices.—P.C.A. Radio, Beavor Lane, 
Hammersmith, W.6. [0079 
WANTED, good quality communication RYS 
tape recorders, test equipment, domestic 
record players, amplifiers, valves, com- 
etc., estb. 18 years.—Cali, send or 
r. 4638, Miller’s 38a, Newport 
Court, Leicester Sq., W.C.2 (7898 
| PROM? cash for the earehiane of surplus 
stocks of televisions, tape recorders, radios, 

| amplifiers and domestic electrical appliances 
|of every description; substantial funds avail- 
able.—Spears, 14, Watling St., Shudehill, Man- 
a, Blackfriars 1916. Bankers: Midland 
Bank, Ltd. [0216 


radios, 


EPAIRS AND SERVICE 
AINS transformers heat ah new trans- 
formers to any specificatic 
MOTOR rewinds and complete overhauls; first- 
class workmanship; ead guaranteed 
F.M. ELECT Potters Bldgs 


3 ute 
Warser Gate, Nottingham. Est. 1917. Tel. Sans 
011 


SE Jefco coil winder, cheapest machine on 
the market.—Details, 170, London Rd., 
Southend-on-Sea. [017 
AINS transformers, E.H.T.s, chokes, field 


coils, etc., promptly and ‘efficiently 

' wound or manufactured to any specification; 
months’ guarantee 

LADBROKE REWIND SERVICE, Ltd., 820a, 

arow Rd., London, N.W.10. Tel. Ladbroke 


re- 
12 


RANSFORMERS _ to 
Singles, rewinds, small or large batches; 
quick and efficient service, competitive prices, 
estimates by return of ge. fom 
MESSRS. Newman & n, 1,G 
South Woodford, E.18 


ENEW to stock your faulty speakers of all 


any specification, 


sizes, pressure units, microphones, coils, 
fields and cone assemblies in cartons.—D. C. 
Boulton, 134, Thornton Rd., Bradford, 1. 
Telephone 22838. (0171 


vacuums, drills, grinders, hood driers, 
dental and washing machine motors; vacuum 
cleaner armatures replaced from stock; 24 
hour service; every job guaranteed; all vacuum 
bearings, etc. in stock for any 
overhauls our speciality.— 
Ltd., 39a, Boar Lane, Leeds 1 


(7708 
MISCELLANEOUS 

VAILABLE aan surplus.—3,000 hand sets 
No. 2, sound powered, for inter-coms., 
2,000 hand microphones No. 8A; 2,000 
double DLR5 headphones; all available 
prices to clear.—Write Pype-Hayes 
| Radio, 606, Kingsbury Rd., Birmingham, 24 
4942. {77 


Regam Electric, 


and electrical | 
W.1. 


Grove Crescent, 
[0330 | 


RMATORE rewinding service to the trade; | 


| 


Jury, 194 


W.B. HF. 1016 


Speaker 
£8 carriage paid 


AVO MULTIMINOR 


£9 ° 10s. carriage paid 
COSSOR 


3 Valve 3 Watt 


AMPLIFIER KIT 
complete with 2 SPEAKERS 


£9 .15s. carriage paid 
COMPONENTS 


still Available for:— 
OSRAM 912 + Amplifier, Pre-amplifie 


Passive Unit and F.M. Tuner. (912 + Manual, 


poe post paid). 


ULLARD 3/3 Amplifier, Types A & 8 
tater oly F.M. Tuner (Mullard Manual, 


oo post paid). 
ULLARD Tape Amplifiers, 
apnea and Denco FM Tuner. 


We are STOCKISTS for:— 


Erie, Radiospares, TCC, Dubilier Con- 
densers, Wearite, Osmor, Denco, REP 
(Repanco), Teletron, W.B., Elac, Elstone, 
JB Tuning Condensers, Emitape, Scotch 
VIEWMASTER and TELE- 


boy Tape, 
KING spares, etc., etc. 
SEND 3d. STAMP FOR LISTS. 


L. F. HANNEY 
77 Lower Bristol Road 
BATH 


Baxandall 


r 9 


ENSON’S 
ETTER 
ARGAINS 


INDICATORS, Type 196, 
3in. C.R.T.s, ete., 50/- (Rail, 10/-). 

5in. in case, 22/6, uncased 18/6 (p.p. 2/6). DRIVES: 
slow-motion, Admiralty, 200 : 1 ratio, 
0-100, 5/6, Muirhead, 4in. dial (brass), 7/6. 


handbook supplied, £7/10/- (rail 10/-). 
new; power transformers, 30/-. KI 
including 15 valves, £3. 
200/250 v. 
6.3 v. A. A.C, 

COMMAND RECEIVERS, brand new, 6 valves, med. 
wave (0.52-1.5 mce/s), 
Conversion data and circ. 


to CAR RADIO, 


LF. STRIP 373, new, with valves, 37/ 6. less valves, 
12Qy 


10/-. RELAYS, coaxial, “F/G” - 10/- 


Jefferson ‘las. to 150 v. 30 mA. 12/6; 1 
120 v. 
cased. 


Mallory 12 v. to 120 v. 35 mA 


(Pp. p. 3/6). Ble ‘ORS, Mallory G629C ra v. 44 
7/6. BR. 26, |~ 
ened cond., Ble riyaty sy oo 


250 v. 65 mA. and 6.3 v. 
80 mA., 12/6; 11 v. to 200 v. 50 mA. and 13 v. smooth+ 
ed, filte red, cased, 15/-; 


“N” type new, 10/6. TERS. 
Read 1.5 and 3 v., 60 mA. 
METERS, contain 
movements and 2 neons, new, 8/6. 
(L/R). 
R.F 


me/s), LF. 


x 4 x Qhin. 


15 me/s., new, 30/ (p.p. 3/6). 


CONTROLS. Type 35, a photographic timing device, 


motor. 


New, 15/- (Pp. 3/6). 
SETS DLR3, pair, 7/6; 


sip v. Inert 


with one each 6}in. and 


scaled 
R1155B. 
Good condition, fully valved; tested, with “‘ N ” drive; 
CR100, brand 
IT OF SP. 
WER UNIT. 301 input 
Outputs: 250 v. 75 mA., 24 v. 1 A. D.C, and 
New, cased, with plugs, 45/= (p.p. 3/6) 


97/6; used 82/6 (post 3/6). 
1/6. 


LU ye m. 
HRO 6 v. to 180 v. 50 mA., 186; 
12 or 94 v. to 
30 mA. 12/6. Above are smoothed, filtered and 
. synch. 10/6 


11/6; 6 v. to 260 ¥, 7 


“Command ” type 28 v. 0 
250 v. 60 mA. (amall), 7/6. R1155 S.M. DRIVES 
TEST ME’ New. 4 


2 separate micro-amp. 
Cross-over negdle 

100uA each section; good condition, §/6 
. UNIT with 2/EF91, 1/EF93, motor tuned (20-8 


» 1/3. DL 
Seok mic., 10/6. CONVERTORS (Rotary), 110 v. D& 


to 50 v. AC, $3 (rail 7/6). Mic, Inserts, G.P.0. 

carbon, 2/6. _EARPIECES, inserts, bal. armature 

type, 2/6. OPTICS. Periscope heads, 2/6; Epis 

copes, 5/6; ge ay sighting, 10/-; Periscope | 

mirrors, mounted, 6d. BLOCKS, Grelco, 10-way, QI. | 
CONDENSERS, variable, std. 150 pf., Q/-. VALVES: || 00M: 
829B, 20/-; 807 4/-; 931A Photocell with base, 40/* 

CRTS VCR530 6}in. magnetic, 4y. 1.0.8 kV. Blue, 30 

LIST AND ENQUIRIES: 8.A.E. please! Terms |’ Hours: Mo 
C,W.O. Postage extra. Immediate despatch. Wednes 
Callers and Post: W. A. BENSON a= No. 6 Bus 
136 Rathbone Road, Liverpool, 15. Road, Wa 
Callers: SUPERADIO (W’c hapel) "{70, Corespond 
116 Whitechapel, Liverpool, 2. 00 oll 


XUM 


JuLy, 194 


IT 

AKERS 

> paid 

> 

Pre-amplifier 
+ Manual, 


1? Audiom 60, The 


pes A & B 
lard Manual, 


, Baxandall 
er. 


bilier Con- 
Jenco, REP 
ac, Elstone, 
pe, Scotch 
and TELE- 


ISTS. 


IEY 
Road 


ach 6}in, and 
SPE. ‘ 


ip filtered and 
A. synch. 10/6 
90 12 v. 4-pin, 
ost 3/+); 

t 3/6); 12¥. to 


‘mA. and 5kQ, 
te micro-amp. 
ross-over negdle 
condition, $/6 
or tuned (20-35 
3/6). CAMEE 
> timing device, 
Inert 
1G; DLRBS with 
ary), 110 v. DL. 
Inserts, G.P.0. 
bal. armature 


° -. 
with base, 40/* 
3 kV. Blue, 30! 
lease! Terms 
lespatch. 


SN (W.W,) 
SEF 6858 


1) LTD. 
- Dor 119 
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Cabinets For Equipment, 
Speakers and Records 
by STAMFORD 


PCLOSURES for the new Goodmans 3-way system, 2-way 
and the NEW AXIOM 300 NOW ON SHOW AT 
a = SHOWROOM. All enclosures are built strictly 
turers’ ifications, and finished shade 
msomer ’s requirements. 

DMAN’S 3- 
~ SYSTEM. 
Te Axiom En- 
cosure to Messrs . 


comprising # 


Midax No. 400 and 
te Trebax speak- 
a, also the acous- 
tie Resistance Unit 
qossover and atten- 


wators TYGAN 
rille. 

Pree £65 or 
$9/15/-deposit and 
§ payments of 
£6/12/- seine 
Dimensions 

high x 23} mite x 
wy deep En- 
dosure only, Price 
#91/19/6 or 63/- 
deposit and 9 mon- 
thiy payments of 
Ml. 


RNER.”’ 
Made from 3” 
chipboard fitted 
with GooD- 


Pr 
21645 or or 47 
deposit 
a 
34/1 monthly 


Walnut or 


required. 
Scotland 


These cabinets are supplied in 

Mahogany veneers, finished to 
Delivery in England and Wales, 
and N, Ireland, 25/-. 

Write for catalogue of equipment and cabinets for 


Oak, 
shade 


12/6; 


equipment, speakers, records and Pye BLACK BOX. 
SATISFACTION GUARANTEED OR MONEY 
REFUNDED. 


G5 £16/10/6 or 47)- 
pyuants of 33/10 month'y. 


x 14, or 17 x 14 with control panel 
Uh x 124° 


and 9 
Motor board 


deposit 


Pemnstrations without appointment at our NEW SHOW- 


98 WEYMOUTH TERRACE 
(Of Hackney Road), LONDON, E.2. 
Hours: Mon., Tues., Fri, Sat., 9.30-5.30 or by = 
Wednesday: 9.30-7 p.m. Thursday: 9.30-1 p.m. 

OPEN ALL DAY SATURDAY 

¥, 6 Bus from Liverpool Street to ODEON, Hackney 
‘alk back two turnings. 

Correspondence -. to: 


A. L, ST. 5 d 
10 Oalege Pavads, Salnabary hood ‘Londen, ¥.W.6. 


XUM 


MISCELLANEOUS 
ETALWORE, ~y types cabinets, chassis, 


acks, your own specification: 
capacity svaiiable Yor small milling and cap- 
a work up to lin 


bar 
LPOTT’S METAL WORKS. Ltd., Chapman 
h. 10208 


ag Loughboroug 
ALVE cartons, plain units, from 12 to 
000 ‘‘off the shelf’’; miniatures 
10/-, “G.T.s” 12/-, “G’s* 14/- per 100, 
m ye uote for any 


= 2s postage; 


pleasure. ° 
win i. Bradford, 1 
S%: Mk. II ex-W.D. telescopes, 2550, 

"practically new. with case and sling, £7/15 

ditto second-hand condition, £6/10; high 
power eyepieces to fit above scopes, 50X or 
75X, state which, 50/- ea.; Triple Power con- 
version kits for the above’ scopes giving + ta 


in cas 


tor builders, etc., will lay out any angle with 
precision of theodolite, sound condition, 45/- 
ea., cost over £80; ditto in near new condition 
in leather a iit ea.; ditto minus case, 
£3/1 w. nglish, Rayleigh Rd., Hutton, 
Brentwood, [0 


—. 126 


NOTICES 

RITISH SOUND RECORDING ASSOCIA- 
TION. Details of membership, open to 

the professional sound recording engineer and 
all others interested in recording high quality 
reproduction and other branches of audio 
engineering, together with details of the Lon- 
don lecture programme and the Manchester, 
Portsmouth and Cardiff Centres, may be ob- 
tained from the Hon. Membership Secretary. 


H. J. Houlgate, A.M.LE.E., 12, Strongbow Rd 
Eltham, S.E.9. [0031 
PAINTS, CELLULOSE, ETC. 

ANL, recognised for many years as the 
unique one-coat black crackle finish, 
brush poles. no baking; available by post in 
1/ cans at 3/9 from: A. Miller, 
255, ether St.. ndon, N.3. [0260 


SINESS OPPORTUNITIES 

ADVERTISER $35) with capital and commer- 

cial ability wishes to contact electronic 
engineer, with own rome. or ideas, with view 
in North Wales. 
; or for. aa without capital, 
salary with share in profits; or salary only, 
considered. Detailed Peplies. ~—- will 
acknowledged, in confidence H.S.C., B 
Glas, Warren Drive, Deganwy, Caerns. 


STABLISHED and well known small com- 
pany in radio components field seeks 
working arranapetes with person or small 
company —— nm. ze launch new product not 
necessarily dio manufacturers, whole- 
salers, etc., Strictest confidence assured and 
expected.—Box 6356. (7901 
ELL-KNOWN firm of precision engineers 
and instrument makers (London area) 
are desirous of entering into a licence agree- 
ment or purchasing outright, Patents relat- 
ing to electrical and/or mechanical devices of 
a precision instrument character, or of a con- 
sumer goods nature; adequate capital and 
production facilities are available to develop, 
| produce and market suitable devices.—Com- 
| munications should be addressed, in the first 
instance, to Major S. F. M. Neill, Louis New- 
mark, > ew gg Surrey. {7770 
NCIAL 4 -} jee 
IRECTORSNGP Wanted 


A.M.BRIT.I.R.E. seeks Srocecsitie or would 
| consider purchasing controlling interest in 
well-established radio correspondence college. 
—Full details to Box 6459. (7926 


CAPACITY AVAILABLE 
-T.F.E, Pua plastics machining and mould- 
ing, A.I.D. approved.—Bel Sound Pro- 
* a Mariborough Yard, London, N.19. Tel. 
re. 


185 
APACITY available for electronic and elec- 
trical assembly and wiring; a development 
section available for experimental work *, Ss 
quired.—Electronic Devices (Cheltenham), 1. 
Wellington Rd., Cheltenham. Tel. 4667. (7908 


WORK WANTED 
ENERAL coil Sg wy Ba undertaken.—Charles 
‘ood , 179, Kensal Rd., 
London 7927 


W.10. Lad. 

ATURABLE reactors, transductors and com 
plete control systems manufactured 
customer’s requirements; write for details of 
new magnetic techniques applied to servo 
systems, constant current for vellodynes, etc., 


| 


and series sepetive resistance units.—Able 
Engineers, 6, Singer St. Chambers, 
ECS. Clerkenwell 3695 [7793 


SITUATIONS VACANT 
OCwenseas. .—Oil Exploration Company with 
world-wide seismic parties offers permanent 
career to electronic technicians; maintainin 


and operating fleld equipment; men prepare 

to accept responsibility and to liv cam 

conditions; academic qaaliReateee to N. 
u 


.N.C, 
or equivalent or {- ne —— experience 
to gals standard; liberal home leave.—Box No. 
6478. [033 


Qimstiong 


:|RADIOGRAM CHASSIS 
MODEL AF 105 £37 


AM and FM Tuners and High Fidelity 
Amplifier on one compact chassis 


10 valves. @ 10 watts push-pull 
amplifier with negative feed-back. 
FM, Long, Medium and two Short 
waveban 


rey ¥ Range: 15-35,000  c.p.s. 
1 


Independent and Continuously variable 
Bass and Treble Controls with visual 
setting indicators. 


@ Magic Eye Tuning. 


MODEL PB 409 28 GNS 


@ 9 Valves. 


@ 6 watts push-pull output. 
@ Full VHF band (88-108 Mc/s) Plus 


Long, Medium and Short bands, 
@ Frequency Response within 2 dB 20- 
0,000 c.p.s. at 4 watts (double normal 
room volume). 
@ Independent Bass and Treble Controls. 
@ Quick-action ‘‘ Piano Key” selectors. 
@ Magic Eye Tuning. 


We shall be glad to give you a demonstration 
of these and other models in our range 
at our Warlters Road showrooms (open 
9-6 p.m. Weekdays and Saturday). If 
~y are unable to visit us please write 
descri _ literature mentioning 
IRELESS WOR 
HIRE sdnamaen AND CREDIT 
facilities are available. 
GUARANTEE: All our models are sold 
under full and unconditional money-back 
guarantee of satisfaction. 
FREE TRIAL IN YOUR OWN HOME. 
Your money will be returned if for a 
reason you are not satisfied after 7 days’ 


WIRELESS & 


Warlters Road, London, N.7 
Telephone: NORth 3213 
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OPPORTUNITIES 


RADIO 


Get this FREE Book! 


*‘ ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technically quali- 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele- 
vision Industry. In 148 
pages of intensely inter- 
esting matter, it includes 
full details of our up-to- 
the-minute home study 
course in all branches of 


TELEVISION and 
RADIO, A.M. Brit. 

IL R. E, City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 


Wave, High Frequency and 
General Wireless Courses. 
We definitely Guarantee 


“NO PASS—NO FEE” 


If you’re earning less than £18 a week this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and with- 


out obligation. 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
888b COLLEGE HOUSE, 
29-31 WRIGHT’S LANE, 

LONDON, W.8. 
a 
DAMAGED METER? 
Have it Repaired by Glasers 
Reduce overheads by having your damaged 
Electrical Measuring Instruments repaired 

by L. Glaser & Co. Ltd. 


We specialise in the 
repair of all types and 


es Thu) " a makes of eenmaters, 
MENT Acmeters, Microamme- 
REPAIRS) Meters, Electrical Ther= 
‘ ee j mometers. Recording 


Instruments, etc. 

" As contractors to various 
Government Departments, we are the leading 
Electrical Instrument Repairers in the Industry. 
For prompt estimate and delivery send 
defective = by registered post, or write to 


Dept. 
i GLASER & CO. LTD. 
96-100, Aldersgate Street, London, E.C.1 


- 


CABINETS 


Goodmans, G.E.C., 
Wharfedale, Jensen 


STANDARD BASS 
REFLEX CABINETS 
Walnut, Mahogany and 
Oak, as illustrated 


(34” high) 
12” Speaker Model 
£10.0.0 
10” Speaker Model 
£9.10. 

8” Speaker Model 
Open till 5.30 
Saturdays. 


A. DAVIES & CO. (Cabinet Makers) 


3 Parkhill Place, off Parkhill Road, London 
N.W.3 GULLIVER 5775 


| TWO positions with this company 


SITUATIONS VACANT 


A RTAROTIOR- 

WIRELESS Operator Mechanics required by 
Falkland Islands Dependencies Survey for 
service at isolated British Bases in Antarctic 


Must be able transmit and receive morse at 
20 words a minute and be capable elementary 

maintenance wireless transmitting and _ re- 
ceiving equipment. Salary according 
scale £330 rising to £420 a year with a 
including clothing and canteen stores. 


ll found, 
Keen, 


young men between 20 and 30 years required, | 


preferably single, of good education and high 
i a Standard, with genuine interest in 
ar research and travel and willing to spend 
50 months under conditions testing character 
and resource. Successful candidates will sail 
in October.—Write to the Crown Agents, 4, 
Millbank, London, S.W.1. State age, name in 
block letters, full a and experience 
and quote M2C/42653/WF. (7891 
plcsr REFUELLING, Ltd. 
are waiting 
? o taken up by the right men 
DESIG draughtsman with 
a development and _ circuit 
experience, preferably with aircraft. 
AN electronics engineer 
development of telecommunications equipment 
BOTH these opportunities are for work 
interesting and unusual application 


design 


| considerable scope. 
| APPLICANTS should be in possession of Higher 


National Certificate. 
SPEEDY contract transport 


a operated from 
Bournemouth area to airfield 


Apply in writing 


to Persoanel Manager, Tarrant Rushton Air- 
field, mr. Blandford, Dorset (7873 
FiLeCTRONIO TEST ENGINEERS. 

A LARGE manufacturer of electrical equip- 
ment has vacancies for electronic engineers to 
work in its Test Department; the successful 
candidates will be appointed to the permanent | 
staff and will work a 39-hour week. 

| APPLICANTS should preferably have some 
technical qualifications such as Higher or 
Ordinary National Certificates or City and 


Guilds Certificates in Telecommunications but 


the ability to urderstand complicated valve and | 


transistor circuits and to use delicate elec- 
tronic test gear, wil. be the prime considera- 
tion. 


THE vacancies are for: 


(a) SENIOR Test Engineers; starting salaries 
; in the range £85 t< £1,000 per annum. 

(b) TEST Engineers; starting salaries in the 
ee £750 to £825 per annum. 

APPLY in writing giving full cetails of age, 
education and experience to Box 6457. (7973 


URREY EDUCATION COMMITTEE. 


RICHMOND Institute of Further Education, 
Kew Rd., Richmond. 
APPLICATIONS are invited from men with 


practical and, if possible, teaching experience, 
for a full- rae ns (oaaiend nt from Ist Septem- 
ber, 1958, help with the City and Guilds 
Radio invinies eas to part-time Day Re- 
lease students. Grade ‘‘B’”’ Scale, £650 £25 
to £1,025, plus London Allowance. Approved 


industrial experience will be taken into account | 


in fixing commencing salary. 


APPLICATION forms obtainable from the 
Principal, to whom they should be returned 
as soon as possible. [7872 


S: SMITH & SONS (RADIOMOBILE) Ltd. 


RADIO TECHNICIANS of 
invited to apply for 

varied positions in car 
lation and development. Vacan 
from time to time for our 
of the country. high standard of practical 
and theoretical knowledge is required. Good 
—_ 5 day week and staff pension scheme.— 


grades are 


all 


es also occur 
dealers in all parts 


ply in writing to the Staff Manager at 
Fo Works, London, N.W.2, quoting | 
reference SM/116 {7916 
ADIO and television engineer required. 


Good wages and conditions. Apply giving 


experience. Near Exeter, Devon.—Box No. Prats 
875 
COREMAN required for expanding firm of 


electronic instrument manufac turers, north- 
west London area, good salary and prospects. -_ 
Write Box 5504 17 | 

EF Engineer required for progressive 

company in west Surrey. Applicant must 
have first class practical experience in, as 
well as theoretical knowledge of. electronic | 
instruments, engineering and small 
— Salary £1,500 per annum. 


24 
ACANCIES occur in the design laboratories | 
for engineers to assist in the development 
of radio and television receivers for home and 


export. 

APPLICANTS should have a good knowledge 
ot designing receivers for mass production, and 
should either have qualifications up to H.N.C. 
or degree standard, or practical experience in 


lieu. 

THE work will cover a wi oe field, including | 
transistors, stereo and V Applicants 
mainly interested in silielaiee should be | 
familiar with the problems associated wit 


negative modulation. 

SALARY will depend on en ence and quali- 
fications, but will not be less than £1K to the 
right man. 

WRITE with full details of age, experience —_ 
qualifications to the Per: sonnel Manager (R.14 
urphy Radio Ltd, Welwyn Garden City. | 


age in | 


telecom- | 


with experience in | 


of an | 
and offer | 


4 im over 200,000 enthusiastic user 


| AM SO GLAD | 


INSISTED 
ON HEARING A 


DUODE 


Extracts from recent letters: 


“| have spent so much time and more 
money than | can afford in trying out 
various loudspeakers that it is marvellous 
to feel | have at last found your Duode. 
After six months of enjoyment, without a 
shadow of the disillusionments | have 
suffered in the past, | must write to let you 
know and thank you.”’ 


“I feel that this Duode is one of the most 
remarkable units | have heard over a period 
of years. No other unit at present on the 
market comes near it on the usual basis of 
comparison, e.g. smooth frequency range, 
lack of colouration and _ intermodulation 
distortion. As you say, it can only be called 
NATURALNESS."* 


“‘There is no doubt at all that the dual 
drive with crossover and feedback which 
you use in your Duode is the perfect answer 
for critical people like me, who can only 
be happy with truly NATURAL results.” 


If you have a critical ear, write for details 
now. 


DUODE LTD. 
BCM-DUODE, London, W.1. 


COVENTRY RADIO 


COMPONENT SPECIALISTS 
SINCE 1925 


We have now trebled the size of our 
premises in order to supply a larger 
range of Components, Amplifiers and 
HI-Fl Equipment. 


Send your enquiries to: 
189-191, DUNSTABLE ROAD 
LUTON, BEDS. 


New Telephone No.: LUTON 7388-9 


<0 The finest methol 
oat for cleaning recoris 


| THE 


“Dust Bug” 
| AUTOMATIC GRAMOPHONE RECORD CLEAN 


PATENT APPLIED Ff 


Price reduced to 17/6 (pius 7/- purchase tu) 
from your local dealer or 
CECIL E. WATTS 


Consu'‘ant and Engineer (Sound Recording and Reprodudi® 


Darby House, SUNBURY-on-THAMES, MIDDI 
ee 


JuLy, 1958 
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TALISTS 


oe 


TELEPHONE SETS 
Ex-Govt. “DON Mk. V” type] 


Ideal be- - 
tween 2 
or more 
positions 
up to five 


FACTORY AND 

OFFICE ; FARM 
, BUILDINGS; GAR- 
8 DEN SHED and 


dividual carrying 
cases, complete with 
long life batteries, 


$5 11 0 per pair bells, buzzer and 
wb ELY Carr. (G.B.) 9/6. 100 ft. telephone 
cable. 


Magneto for use with above can be supplied 
at 15/6 extra. 


17/6. 


SPECIAL OFFER 


AERIAL MASTS 


R.A.F. TYPE 50 


36ft. HIGH 


\ Kits comprise—9 2in. dia. Tubular 
Steel (Copper Plated) Sections of 4ft. 
length top-section and base. 
Pickets, Guys and Fittings. 

YOU can 
mally expensive 
fraction 


£8 .10.0 ONLY 


(Carr. 15/6) 


Please add £1 for (returnable. 
wooden carrying case 

The MAST is particularly suit- 
» aerials for Tx., 
’. (especially 
and has many 


at 11/6 per 


mile drum, 85/-, carr. 


purchase this nor- 
MAST for a 


of its cost, Le, 


able to 


other uses. 
can be supplied 
ection 

USA. ast. AERI AL MAST (10 sections 4ftt 
his entirely new and compl) te ser 


in canvas reo Se £15/10/- each, carr. 17/6 or 2 
with additional low and high frequency antenna 


$30 pair. Carr. extra 


ARMY TYPE 32FT. MASTS similar to above 
but 10 lin. screw-sections, suitable for per- 
manent lightweight installation. Kit in canvas 
bag, £5/10/-, carriage 12/6 


sets 


size of our 
| | 
ly 2 ee! MICRO SWITCHES 
| 
| — MINISTRY. RELEASE 
, MK. 4BR 
- METAL BODY 
; ROAD CONTACT 
S. A.M. Ref. 56/4098 
ER 
ON 73684 || 7 8/- box. £25 too 
ll (min. quantity) 


st methol 


g recorts RELAYS SIEMENS TYPE 
: High Speed Single change-over 
sSiastic use} |%E,1,7000 + 1.7000 ...............4. 2716 
OED ccccccccscces 226 
e — Ht 
() Ste types 0 156 
ORD CLER iies osc ae ies ab ee: 198 
1PPLIED Fort {00 single heavy-duty make 4186 ED ...... 18/6 
| |SPECIAL QUOTATIONS FOR LARGER 
- purchase lil QUANTITIES 
* Quantity and Export enquiries invited. 
TS HATTER & DAVIS (RELAYS) LTD. 
y and Reproducti@ 2, IRONGATE WHARF ROAD, 
AMES MIDD! PRAED . w.2 
——— 


Compare this remarkable 
almost half-price offer with 
manufacturers’ prices. 


MINIATURE SEALED 


§ HOUSE, 2 sets in in-]! 


" STRANDED TELEPHONE CABLE, NEW J | 


| SITUATIONS VACANT 

Tor grade T.V, service engineer for inside! 

| and — service; expanding company, | 
| offering good pay 
| Radio. Lt 261, Harrow Rd., W.2 (aos 


[GENIOR and junior engineering ROE |, Pa 
| required by an establishment in North 
| Bucks, for specialised work relating to tele- 
|phone, electronic, radio and audio trequency | a 
}engineering at home and abroad 
|EXTE NSIVE overseas travelling, 
duration sors, is involved. 
| QUALIFIC ATIONS required for senior positions 
Science or Engineering Degree, or City and/| 
Guilds Final or equivalent. For junior posi- \¢ 
tions at least Intermediate level. 
SALARY: Senior £974 to £1,180; Junior, £820 | § 
to £947 plus £50 p.a. special allowance and | 
appropriate subsistence rates when travellin 
-Apply Box No. 6068. (7877 
LIGNMENT engineer, production am and 
fault finder; must b 


for short ig 


e an experienced man | 


used to accurate and rap 
Radio, Ltd., 11-13, Blechynden St., London, 
-ll. Tel. Park 4239. (791 


| PR NTED Circuit Unit Manager required ~ 
control Production Unit, London Area. Ap- 
|plicants must have comprehensive knowledge | 
of all processes and capable of technical liaison 
with customers. Apply Box No. 6383, {7905 


ERVICE Engineer. Radio and TV requir d/| 

for outdoor work by Barkers of Kensing- 
ton, preferably able to drive service van. 
Apply—Staff Manager (3rd _ Floor), John Barker 
& Co, Ltd., Kensington High Street, 8. 


ADIO Mechanics required for construction 
and maintenance of electronic equipment, 
previous experience on similar work essential, 
| but_training will be given to suitable applicants. 
-Write with details of age and experience to 
Box 6446. {79 
UPERVISING Engineer uired by an 
Establishment in North h Bueks to undertake | 
the technical co-ordination and supervision of 
|a@ group concerned with certain branches of 
|radio, electronic and audio frequency engineer- 
} ing. 
THE job gives considerable scope for originality. 
QUALIFICATIONS required, Science or Engin- 
eering Degree, or A.M.I.E.E. or equivalent. 
ane £1,180 to £1,325.—Apply 
6069. 


Box No. | 
[7878 


ADIO Technicians required for service | 

Ocean Weather Ships. Qualifications re-| 
quired are good basic radio knowledge and pre-| 
ferably radar experience. Salary is on the; 
| scale ‘£425 to £675. Appty to Shore Captain, 
|Ocean Weather Ship Base, Greenock, for fur- 
ther details. (7903 | 
T= Research Company of a large group of | 

textile machinery manufacturers require a 
young man to design and construct ey range. | 


apparatus, mainly in the low frequency range 
Qualifications a. N.C in electronics or equiva- | 
lent.—Ap) poly: T.M.M. (Research), Ltd., 
combe R Helmshore, Rossendale, Lanes. 


[7914 
EST dept. of small industrial electronics | 
company, well known at home and abroad, 
requires good organiser to take charge; know- 
ledge phase-selective amplifiers, photo-electrics, | 
high speed counting, etc., an advantage; ability 
design own production test gear, control small 


Hol- "| 


staff, keep appropriate records important. 

REPLIES, treated strict confidence, should 
state all details including salary requires a 
Box 6458. [7928 


PEC TRONIC Engineers are required for an 
extensive development programme on Radar 
applicants should have ex- 
perience in thi and preferably also in 
working with the Ministry of Supply: Senior 
Engineers are needed to act as project leaders | 
whilst juniors are also required for detail | 
design work, | 
THE iaboratories are situated in a new town 
|giving easy access to London and the country- 
|side; the nearby Hatfield Technical College 
offers excellent facilities for study; amenities 
{include pension scheme and a wide range of 
sports club activities. Applications, giving full 
details of experience, qualifications and_ age 
will all be seen by the Chief Engineer, Elec- 
| tronics Division, but should be addressed | 
linitially to the Personnel Manager (E.48), 
Murphy Radio, Limited, Welwyn Garden Guy, | 
| ELEVISION bench and field engineers re-| 
quired at all times for vacancies in most| 
parts of the British Isles; permanent positions 
with highest salaries, plus bonus for waa 
applicants; 54-day week.—Box 2781. {0251 


ERVICE Mechanic required, first-class ex- 
perience in radio, knowledge of 16mm 
}sound projectors an advantage. Preference 
given to applicants with working unewieege 
television. Ability to drive essential. Work | 
Kent. Permanent and pensionable for suit 
able applicant.—Full details age, experience | 
and wage required to Box 6454 (7920 


ion sECTRONIC engineers required to fill one| 
senior and one junior position in test en-| 
jgineering dept. concerned with design and 
maintenance of roduction test i 
| New projects involving VHF, transistors and 
printed circuits demand oe sion of this} 
a engineers, ~~ experienced in 
more of thes 
| POSITIONS are Ay “and pensionable.— 


Navigational aids; 


—- 


Employment Officer, The Ever Rea 
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£35 


transformers 


Amplifier employing ten KT 88’s 400 Watts as des- 
ibed by G. 


cri vy G. R. Woodville in the ‘‘ Wireless World,"’ 
November, 1957. 


OUTPUT TRANSFORMER 
TYPE 4T35 


1,000 ohms centre tapped and tapped at 40% 
Secondary impedances: Four sections each 25v. 


APPROXIMATE ELECTRICAL 

CHARACTERISTICS 

Primary inductance: 10 hys. 

Primary D.C. resistance: 6.5 ohms+6.5 ohms. 

Leakage reactance: Primary to secondary | m/hy. 

Half primary to secondary 0.5 m/hy. 

Power handling capacity: 400 watts at 50 c/s. 

Size: 6gin. x Stin. x Zin. high. Weight 25 Ibs. 

Potted 4T35C Size: 72in. x 6in. x 7$in. 

Weight 30lbs. 


MAINS TRANSFORMER TYPE 5A9-! 
Primary: 200/250v 50 c/s single phase. 
Secondary: 700v. 1.2A DC bridge rectifier. 
Size: 8tin. x 6fin. x Bgin. high. Weight: 52 Ibs. 
Potted 5A9-IC Size: 9fin. x 8in. x 7din. high. 
Weight: 55 Ibs. 


MAINS TRANSFORMER TYPE 5A9-2 
Primary 200/250v. 50 c/s single phase. 
Secondary: 150-0-150v. 20mA. 

2.5v. 1OA 

2 x 2.5v. 5A, 

6.3v. 20A 
Size: 54in. x 4fin. x Stin. high. Weight: 15 Ibs. 
Potted 5A9-2C Size: 53in. x 4gin. x 6hin. high. 
Weight: 16 Ibs. 


CHOKE TYPE SA9-3 


2 hys 1.2A DC D.C. resistance 18 ohms approxi- 
mately 

Size: 44in. x 3gin. x 4gin. high. Weight: 12 Ibs. 

Potted 5A9-3 C Size: 5}in. x 44in. x Sin. high. 

Weight: 13} Ibs 


SAVAGE 


TRANSFORMERS LTD. 
NURSTEED ROAD 
DEVIZES, WILTSHIRE 
ENGLAND. 


Telephone: Devizes 932-3. 
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WIRELESS WORLD 


Jury, 1958 


SELENIUM RECTIFIERS 


40 ma. to 10 amp., 6 v. to 100 v. 
Bridge, H. Wave or P.P. 

WITH OR WITHOUT HIGH- 
GRADE TRANSFORMER TO 
SUIT. These are new goods, best 
makes, not reconstructed Government 


surplus. Popular types, 6 v. 1 a., 
4/-, 2 a., 7/6, 12 v. 2 a., 8/6, 12 v. 
1 a., 7/6, 12 v. 3 a., 15/-, 6 a. alloy- 
finned type, 27/6, 24 v. 0.3 a., 9, 
0.6 a., 12/6, 24 v. 1 a., 13/6, 2 a., 
15/6, 24 v. 3. a., 21/-, 50 v. 1 a., 24/5, 
50 v. 2 a., 42/-, 130 v. 300 ma. h 
wave, 38/-, 250 v. 300 ma. do., 65/-, 
110 v. 1 a. bdge., 48/-, 130 v. 80 ma. 


bdge., 21/-. 


CHARGER KITS 


No. 1, a kit for 
BD Wes 6 oe 
3 amp. trans- 
former, rectifier, 
ammeter, all 
high-grade new 
parts, not rub- 
bish, 52/6, 
unique convec- 
tor housing for 
same, as illust., 12/6, p.p. 3/-, ditto, 
but 2 amp., 43/-, case 12/6, p.p. 3/-. 
Economy 12 v. 3 amp. kit, no am- 
meter needed, 34,6, p.p. 2/6, all with 
12 months’ guarantee. 


CHAMPION PRODUCTS 
43 UPLANDS WAY, LONDON, N.21 
Telephone LAB 4457 


Postage 9d. extra each. 


“5 
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GILSON =TRANSFORMERS 


are used in high reliability recording 
equipment by film studios and the B.B.C. 
Enquiries for prototypes and production 
runs are invited from electronic equipment 
makers. 

Phone: 


R. F. GILSON LTD. ,20,, 5695 


St. George’s Works, St. George’s Road, Wimbledon, S.W.19 


Portable Record Player 


CABINETS 


i high-grade re finis 


Single Player Size, suitable most non- 
including transcription motors. 


With uncut motor board 


auto motor units 
Internal dimensions 


13} x 16in. Height above motor board 3}in Below 
2}in. Colours: red or blue. 46/6 plus 5/6 carriage 
Single Player Size, with space for amplifier and speaker, 
suitabie most-:non-auto motor unit Internal dimen- 
sions: 13x14jin. Height above motor board 3}in. 
Below 3in. Blue only. 55/- plus 5/6 carriage 

Auto-change Type, with space for amplifier and 


speaker to house Mon 


54, 456, Challenger 


or Conquest, Staar ( wr Garrard 120 Changers 
Fitted catches an Internal dimensions 
15} x 14 x7}in Motor board 14 12}in. Height 
above motor board 5in Below 2}in. 

£3/5/- plus 5/6 carria 

Printed Circuit Amplifiers wing ELS4 and 6 x 4 valves 
complete with volume and tone controls, mounted 
on baffle board mplete with 7 x4in. speaker, and 
attractive grille cloth. Complete with all leads and 
requiring only four screws for installation in our 
£3/5/- cabinet. Price £4/19/6 plus 5/6 carriage. 


Larger Type Auto-change Type Cabinet, suitable 
a i ard 88 or 
Internal 
12} Height above 
Choice of red or blue 


motor board Shin. Bel 
£3/19'6 plus 5/6 carri age 


Send stamp for complete bargain list 


RONALD WILSON & CO. 


(DEPT. W.W.), 12 BRIDGE STREET, WORCESTER 


SITUATIONS VACANT 


ELEVISION Engineer required by old- 
established dealers with leading agencies; 
must be to T.E.B. and C. & G. standards; 
44-hr week; accommodation available, new 
s/d_ house, summer holidays, with pay granted. 
—Write, stating experience and salary required, 
to; Wycombe Electrical Supplies, Ltd., 51-52 
Oxford St., High Wycombe, Bucks. (7890 
LECTRONICS: Electronic instruments, Ltd., 
of Lower Mortlake Rd., Richmond, have 
vacancies for junior and semi-senior engineers 
for instrument final testing. These are staff 
positions offering interesting and varied jobs 
with a bright future in this rapidly — 
ing Company. 5-day week, pension 
| —Apply to the Company, giving qualifications 
and quoting reference TE/WW/M. (0126 
ENIOR and junior mechanical and electro- 
mechanical draughtsmen are required by a 
rapidly ex ing compa for interesting and 
dive e 1 the pment department 
handlir r projects, ibsequently taking 
them tht ough ¢ to the prod ict stage; the work 
is in the instrument field, cluding pneumatic, 
hydraulic, electrical and ‘tronic work, and 
concerns many novel instruments 
ALSO required are senior | nhior electronic 
engineering d experience ot 
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M yi A R to. 
35-£1,410; provision for start- 
ing ay minimum Good promotion 
prospects .— y Civil Service Commission, 30, 
Old Burlington ‘St. London, W.1, for applica- 
tion form, quoting S128/58 and’ stating date 
of birth. (7879 


| New Malden, Surrey. 


POST OFFICE TYPE 
LINE EQUIPMENT 


POWER SUPPLY RECTIFIERS for Telegraph Systems, 
various types. 

TELEPRINTERS: Perforators, Auto Transmitters, 
SUPPRESSION FILTERS, Telegraph Relays, MC 
Capacitors and all manner of teleprinter spares. 
LINE EQUALIZER UNITS: Attenuators, By-Pass 
Filters, Recording Bridges, Distortion Testers, Spark. 
Gap Protectors 


ty vee HBOARDS and spare parts, including Privacy 
sts 


CARRIER ‘TERMINALS and 
Duplex, 1 + 1,1 + 3and1 
Units and all manner of spares. 
FREQUENCY FILTERS, Coils ‘euiuiiitiin, 
Retardation and Hybrid Transformers 
tolerance capacitors. 


LOW POWER RADIO STATIONS 
(Ground Use) 


Repeaters, Speech + 
+ Sous Diversity Combining 


Repeating, 
and close 


COLLINS 18Q SERIES, 1} to 12 Mc/s. RF Output 

25 watts. Power U cage - or 12 v., 24 v., 115 v. DC 
id 115 v. and 230 v. 

WIRELESS SET No. iD. “9-8 Me/s. and 235 Me/s, 


all ancillary equipment and RF Amplifier No, 2, 


Mk. 2. 

WIRELESS SET No. 31. Manpack Walkie-Talkie, 
40-48 Me/s. 

WIRELESS ore He. 62. Lightweight Communica- 
tions Set, 14-10 Mc 

WIRELESS cer No. ‘88. Manpack or Truck Walkie- 
Talkie 40/42 Me/s., 4 channel. 


AN/GRC SERIES. 


LOW POWER RADIO STATIONS 
(Airborne Use) 

SCR-522, 4-channel, 100/156 Mc/s., complete with all 
operating and test equipment 
AN A ARC-1. 20-channel, 100/156 Mc/s. 
TR1934, 1935 AND 1936 Series Equipment, 
Units available. 
RADIO cares SCR-269G. 
spares stocked in large quantities. 
COMPONENTS: Capacitors, variable and fixed up to 
2 mfd. at 10,000 ¥v Transformers Heavy Duty, 
Rectifier various, Carbon brushes, Magslip Hunters, 
3all races, Potentiometers, Test Meters. 


R. GILFILLAN & CO. LTD. 


7, High Street, WORTHING, Sussex. 
Tel.: WORTHING 8719 and 30/81, 


Sets and spares available. 


Sub- 


All ancillaries and 


Cables: Codes: 
“GILL WORTHING” “BENTLEY'S 2nd” 


NEST OF DRAWERS 


Overall: 6}in. 
104in. high 


wide x 5in. deep x 
12 drawers, each 3in, wide 
x 4bin. deep x Ilfin. high. Useful 
Storage for radio components, nuts 
bolts and other small parts. Sheet stee 


20/-. P. & P. 3/- 


- | HARMSWORTH, TOWNLEY & CO. 


} 
|2 JORDAN STREET, MANCHESTER 15 


CRYSTAL 
- CONTROLLED 
F.M. RECEIVERS 


— we are surprised at the interest 
aroused by our advertisement last month. 
The oscillator drift problem is a real one, 
and quartz crystal control is the ultimate 
answer. 

Type FMO Quartz Crystals at £7/10/- per 
set of three for the Home, Third and Light 
programmes, bring the cost within the 
bounds of possibility for those enthusiasts 
who require the highest quality reception 
of the VHF programmes. : 

Our Leaflet FMO gives full circuit details, 
with hints for converting existing receivers. 
It costs 6d. post free, so why not send for 4 
copy now? 


* WHEN IT’S QUARTZ CRYSTALS 
THINK OF Q.C.C. FIRST. 


The QUARTZ CRYSTAL Co. Ltd. 


Q.C.C. Works, Telephones: 
Wellington Crescent, MALden 0324 & 2988 


— 
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SITUATIONS VACANT 
EQUIRED by leading international news ‘ 
agency, man with sound electronics back- 
to assist in maintenance extensive 


ble 
ATIONS 


iplete with all 


ipment, Sub- 


neillaries and 
id fixed up to 


Heavy Duty, 
slip Hunters, 


. LTD. 
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30181, 


odes: 
LEY’S 2nd” 


a GALVO’S. Instrument cnr, 


190 ohm ee resistance 1,400 ohm. Sensitivity 
nme M.M NEW, in wooden transit box. Size 
3x6 Bin. £4/7/6. 

ELLIOTT PEN RECORDERS. Decibel Meter 0-1mA. 
oy or me asuring sound, atmospherics, etc. 

on reque 

KING PIN INDOOR T.V. AERIALS. Band 3, Dipole 
76. B.B.C. 13/6. Combined I.T.A./B.B.C. 16/-. 


of — able angle. 
thout co-axial cable) 

pASHBOARD 8- ‘DAY CLOCKS. 
size 2hin. By well-known makers. £2/17, 

VENSER 8-DAY CLOCKWORK TIME SWITCHES. 
930 volts, 1 a 3} x 2] x 2hin., with key and con- 
necting socket, 27/6. 

HIGH-' “SPEED ELECTRO- MAGNETIC COUNTERS. 
opt 0-9,999, 25/50 v. D.C. Size 4 x 1 x lin. 


any 


B.B.C./F.M. Radio 9/-. 


Panel mounting, 


coil. 2.3000. 18/6. 
METAL RECTIFIERS. Ex- “ we made by 8.T.C., 
50 v. 60 mA. Size 5jin. x dia. Unused. 7/6. 
BLECTRO MAGNETIC COUNTERS. Ex-G.P.O., every 
one perfect, 400 and 500 ohm coil, counting to 9,999, 
operated from 25 v.-50 v. D.C., 4jin. long x 1) x lin 
many industrial and domestic applications. 5/6. 


6-1 MOVING COIL MILLIAMMETER. 
Sin. dial, 2}in. flush panel mounting. 
perfect w rki ng order. 


9/6. 
DECIBEL. METER. Moving coil, reading—30 to zero 


Overall dia. 
Guaranteed in 


775 vy. (R.M.S.), overall dia. 4$in., dial 3in. 
15. 
MOVING COIL HAND MIKE. Type No. 7. 7/6. 
UNSELECTOR SWITCHES. Have many applications 
including automatic oe circuit selection, etc. 
Operation on 24-50 alf wipe 6-bank. 12/6. 
VOLTAGE DROPPING RESISTANC DE. 60 watts 
AC./D.C., 5 valves. 3 volts, 03 amps, tapped at 
100-110 volts, 200-210 volts, 220-230 volts, 240-250 
oo Size 4in. high x lin. diameter. 5/6. 
MILLIAMMETERS. 2in. dial. Reading 30-0-30, 
flush mounting. Ex-Govt. Not checked for accuracy. 
LB. HEADPHONES. Lightweight. 7/6. 
TUFNOL SHEETS. fin. thick, 47}in. x 47}in. 22, 


16in 


7/6, 16in. 


All prices include carriage. 


23LISLE ST. (cer. 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


23in. x x l6in. 5/- per shect. 


after 
training must be willing to travel angwhere, 
any time; give full details of training, | uae 
experience and salary required.—Box a, 000 


Soe & gid or required by Louis 
Newmark r work at their new 


par ol on 
ponents ooel qpetiennts 
ia have had 
a. ence; pension 
scheme. ae in wallieg to: Personnel Officer, 
Louis Newmark, Ltd., Purley Way, Croydon, 
Surrey. 17886 


(CHIEF service manager wanted to take com- 
plete control of television service of multi- 
branch company, large staff throughout many 
branches, each with large stores; essentially an 
executive position warranting a man with con- 
siderable technical experience, drive and 
initiative and used to a managerial position; 
a very cubstantial salary will be paid; present 
senior staff are aware of this advertisement.— 
Write in confidence, full details, positions held 
and salaries, to Box 6273. (7897 


LECTRONICS technician/senior technician 
required to take charge of the Electronics 
Laboratory, Radio-Isotope Unit, Postgraduate 
Medical School; the successful candidate will 
be engaged on the design and construction of 
equipment for new applications of radioactive 
materials in medicine, and should have labora- 
tory experience of pulse techniques; salary 
£550-£800 according to qualifications.—Forms 
of application from the Secretary, Postgraduate 
Medical School of London, Ducane Rd 


(7883 
ELVIN & HUGHES, Ltd., Basingstoke, 
Hants, have vacancies in their systems 


Laboratory for Development Engineers for work 
on the design of electro-mechanical control 
— Applicants should have a degree or 

-N.C. and preferably some years’ experience 
in the design and development of 
mechanisms and/or transistor amplifiers. The 
laboratories are housed in a modern building 
on the outskirts of Basingstoke. The Company 
has a staff pension scheme and there is a 
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5in. 
rs, each Sin, wide 
n. high. Useful 
mponents, nuts 
rts. Sheet stee! 


deep x 


EY & C0. 
HESTER |5 


) 


the interest 
last month. 
; a real one, 
the ultimate 


t £7/10/- per 
rd and Light 

within _ the 
e enthusiasts 
ity reception 
ircuit details, 


ing receivers. 
ot send for 4 


STALS 
, Co. Ltd. 


nes: 
0324 & 2988 


er 


The Fidelia range of hand-built —.igh Fidelity 
equipment includes the following models:— 
Fidelia Imperial. V.H.F. reception, plus gramo- 
phone pre-amplifier for all types of pick-ups, full 
tone contro! circuit, tape jacks, etc. Price with 
our Major amplifier £38. As VHF tuner and 
Presamplifier/tone control unit £20. 
Fidelia Major. Short, Medium and Long Wave- 
bands, plus VHF/FM. Gram pre-amp. and full 
tone control. R.F. Stage on all bands, variable 
selectivity, etc. Price £23/10/-, or with our 
Major 1°-watt amplifier £44. 
Fidelia De Luxe. 1l-valve chassis. VHF/FM 
plus Medium and Long wavebands, full tone 
trol, 7-watt push-pull triode output stage 
£34/10/- 
Fidelia Junior. Our new 8-valve AM/FM chassis, 
having many of the exclusive Fidelia features 
for £25. 
Full details willingly on request. 
(6d. for postage is appreciated.) 
a 2 AMHURST nose. 
TELSCOMBE CL 
ELEY RO ie Ne. Brighton, 
a8 SUSSEX 
“BEVELGPMENTS- 7. Peacehavn 3156 


XUM 


ay be made available.—Applications should 
be made in writing, giving full details of quali- 
fications, age, experience, etc., and addressed 
¥ the Personnel Manager. (7888 


Ez possibility that housing accommodation 


‘ro 2 OF CANCER Raseanoe. Royal 
Cancer Hospital, Fulham Rd., S.W.3. Senior 
Technician or Technician re ined in Physics 
Department. Applicants should be capable of 
maintaining and servicing existing electronic 
equipment and assisting with design and con- 
struction of new apparatus. Work is on variety 
of research projects, initially mainly with 
30 meV synchrotron. Ample scope to person 
of enthusiasm and ability seeking work of 
non-routine nature in interesting scientific 
field. Salary scales: Senior Technician £620 
20—660 x 25—£750. Technician £515 x 20-855 
25 £630, plus London Weighting.—Applications 
; giving names and addresses of three referees 
} to be sent as soon as possible to the eai.. 
788 


salary scale (in- 


= overseas ~ and present — — 
ary allowance of 25% of salary), 
rising to £1,531 a year; gratuity at aan “a 


£100/£150 a year; outfit allowance £30; free 
passages; liberal leave on full Salary; housing 
provided at low rental; candidates must be 
able to _——_ our of maintenance and opera- 


tion - broadcasting transmitters; 
preference will be given to candidates with 
Certificates in Radio and Telecomms. 


Principles.—Wiite b wie Crown Agents, 4, 
Millbank, London tate age, name in 
block letters, full quali usltfications and experience, 
and quote M2C/499 (7882 


SSISTANTS (SCIENTIFIC). Pensionable 
. posts for men and women. ge at least 
> and under 26 (unless specially experienced) 
*1-1-58. Extension for Forces or Overseas 
Civil Service Appropriate educational 
technical qualifications and at least two years 
relevant experience in one of the groups: (i) 
Engineering and physical sciences. (ii) 
Chemistry, bio-chemistry and metallurgy. (iii) 
Biological’ Sciences. (iv) General (including 
pathology. geology meteorology, and highly 
skilled work in laboratory crafts such as glass- 
blowing). Starting pay from £340 up to £530. 
Mens maximum (London) £690. pportuni- 
ties for gern! and for further education. 
5-day week, rally Write Civil Service 
Commission. 30. Old Burlington Street, London, 
W.1, for application form quoting No. S = Food 


SITUATIONS WANTED 
ADIO amateur, “ye - change. pm te 
situation where the ability to work, coup 
with initiative and enthusiasm, will be suitably 
rewarded.—Box 6427. 


servo | 


5 
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ELECTRONIC COMPONENTS = 
TRIBUTORS FOR OVER 25 YEA 


FOUR-SIDED BLANK CHASSIS 

Made in our own works from commercial quality 
half-hard aluminium of 16 awe. thickness these 
chassis will carry 
and normally require no corner t. rengthening. 

We are now able to oo same day any size of chassis 
in jin. steps up Depths 3”, 2”, 1", 14", 14’, 
12°’, 2°, 21°. 2", ri 3”, at the following rates:— 


hil, 


48 sq. in.* 4/176 sq. in. 8 /=)304.sq. in, 12/- 
80 sq. in.  5/=|208 sq. in. 9/=|336.eq. in 13/- 
112 sq. in.  @/=|240 sq. in. 10/~|368 8q. in. 14/- 
144 9g. in. 7/-|272 aq. in. L/-land | pro 
Post 1/3. | 


Post 1 Post 1/9. 
(*Length plug twice depth x yath plus coun depth. ) 
tin. flanges on two sides (inside - outside) 1/6 extra. 
Soldered corners (new process) extra, 
Panels any size yp to 3ft. at 4/8. Hg ft. (eq. in. x $d.). 
Full partic on request. 
Close Tolerance Wax-protected Silver Mica 


CAPACITORS 
Vv berg stock 2g 
5 130 180 


20 603 8 
Tol. up to 33pF 1 p*, over 33pF 1 per cent. 
PRICES: 5-300 pF Qd.; 316-820 pF 10%d.; 1,000:- 
2,500 pF 1/3; 3.000-5,000 pF 1/6. 

Special (limited number only), 0.1 mfd. 1%, 12/-. 


*DALY guaranteed ELECTILOLYTICS 
Full range from 1/6 ea. 
“HIGH STABILITY RESISTORS. “T.8.L." }-watt 
10% tol., 5-year guarantee. Full “ perferred value” 
range, 129 to 10MQ, 6d. each. Pairs matched to 
within 2%, 3/- pair. 


*SURPLUS STOCKS, various makes:— 


1% 
1/3 
6 


1/ 

1/9 
spe ELECTROVOICE ” guaranteed TRANSFORMERS 
AND CHOKES. Individually tested. Fully shrouded. 
Used by leading laboratories. 66 types in stock. 


The COOPER- 
SMITH HIGH 
FIDELITY 
AMPLIFIER 


Model BP1 Main Ampli- 
tier, £14/17/-. Build-it- 
yourself £12/12/-. 


-amp. and Control 


Sool £8/3/-. 
DIRECT FROM MAKER 
TO USER 
A better 10 watt amplifier 
at lower cost. Send for 
illustrated Looklet giving 
full constructional details 


of this re! le outfit, 2/10 post free, or hear 
it in our demonstration room. 


RELAYS 600 type z's each. 
2-make, 3000 0 co’! 
1-break, 1 c/o, son coll. 
l-break, 1 c/o 1 c/o (M before B) 1509 coll. 
VISUAL INDICATORS, type 3 (10Q/4) containing two 
micro-amp movements. Brand new, 6/6 each. With 
neon lamps (two) 9/6. 
MANSBRIDGE CAPACITORS. 200 V. D.C. wky. 
Suitable for crossover unite, etc. .5 m¥F., 44. each; 
1 mF., 6d. each; 2 mF., 6d. cach; 4 mF., 9d. each, 
LIGHTWEIGHT HEADPHONES: 2,000, 12/6 pr. 
4,0000 17/6 pr. 
MINIATURE MAINS TRANSFORMER. Pri. 0-200- 
220-240 v. Secs. 250 v. 40 mA., 6.3 v. 1.5 ainp. Stack 
size 2}x1§xliin. 10/6. 
BELLING-LEE 1430 PROTECTIVE SWITCHES. 
3 amp. 1/3. 
T.C.c. VISCONOL CATHODE RAY CONDENSERS. 
01 mfd. 12.5 kv. type CP57VO, 4/6. 
LOUDSPEAKER FABRIC. Brown with gold thread 
2/6 per <q. ft. 
Please add approx. cost of postage. 
*Lists available. 


H. L. SMITH & CO. LTD 


287/289 EDGWARE ROAD, LONDON, W.2 
| Telephone Paddington 5891 
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WIRELESS WORLD 


JuLy, 1953 


NEW METERS 


(by well-known manufacturers) 
to your requirements 


7-14 DAYS 


DELIVERY 


A.l.D. APPROVED 


METER REPAIRS 
by 
SPECIALISTS 


Phone: Prompt and 
Efficient 
HOP 1408 Service 


INSTRUMENTS ELECTRICAL CO. 


107. Newington Causeway, London, S.E.1. 


FM and HI-Fi COMPONENTS 
WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER circuits Is. 6d. 
RADIO CONSTRUCTOR FM 


MULLARD AMPLIFIERS : 3s. 6d. 
G.E.C, 912 PLUS AMPLIFIERS 4s. Od. 
G.E.C. FM PLUS TUNER 2s. 6d. 


ee a" rowed ROAD, 
; a 2 FILME DARTFORD, KENT. 


Dartford 4057 


We have in stock for IMMEDIATE DELIVERY 
at RIDICULOUSLY LOW PRICES, complete 


EQUIPMENT FROM AMERICAN SURPLUS 
origin used in all Armies, Navies, Air Forces as 
well as Police and Commercia! Airlines. 
Have you any special requirements? Please write to us : 
ASSOCIATED INDUSTRIES INC. European 
Branch, 111 SQUARE EUGENE PLASKY 
BRUSSELS, BELGIUM 


LYONS RADIO LTD. 


MARCONI SIGNAL GENERATORS TYPE W.5001. 
Laboratory signal generators with internal power pack 
for 200/250 v. 50 c.p.e. A.C. mains operation. Fre- 
quency range 150 to 300 Me/s. 


ONLY €4'15’- (Carriage 19/6). 


Complete with valves, 2}in. dia. 0/100 micro-amp 
s.d. moving coil meter, etc. In used good condition: 


For use as-is or just for components an outstanding 
bargain, 
APN.1 UNITS. Transmitter/receiver units in effect 


operating on 445 Mc/s. offer outstanding value as a 
source of useful parts or for use on the 70 cm. band 


or for model control. Contents include a dynamotor; 
24/27 v. D.C. input and 285 v. at 75 mA. D.C. output 
2 relays, 14 valves (4-12SH7, 3-128J7, 2-12H6 


2-9004, 2-955, 1-VR150/30.). There is also an audio 
amplifier section on a separate sub chassis as also are 
the Rx. and Tx sections which makes for their easy 
removal as @ complete unit. The contents also include 
a transducer, the heart of a wobulator recently des- 
cribed in the “ W.W.” In good condition. PRICE 
ONLY 29/6 or less dyanmotor, 25/-. Carriage 7/- 


METER BARGAINS. All moving coil types, flus h 

mtg. 2}in. dia., 0/1 mA., 19/6; 0/500 mA., 106 

0/400 mA., 7/6; 0/200 mA., 9/6; 0/50 mA., eG: 

0/20 mA., 8/6. Projection type, 2)in. dia., 0/500 
icro-amps., 18/6. Post 1/-. 


3 GOLDHAWK ROAD (Dept. M.W.), 
SHEPHERD’S BUSH, LONDON, W.12 
Telephone: Shepherd's Bush 1729 


TECHNICAL TRAINING 
EARN it as you do it—we provide practical 
equipment combined with instruction in 
radio, television, electricity, mechanics, chemis- 
try, photography, etc.—Write for full details 
to E.M.I. Institutes, Dept. WW47, London. 


4. 000 
ITY and Guilds (Electrical, etc.) on No | 
Pass—No Fee ’’ terms; over 95% successes; 

for full details of modern courses in ali | 
branches of electrical technology send for 
our 144-page handbook, free and post free.— | 
B.1.E.T. (Dept. 388A). 29, Wright’s Lane, 

London, W.8. LO 0017 | 

TUITION | 

OTHING succeeds like success! What we | 

have done a thousand times we can do again 

| for you—see the B.N.R.S. advt. page 122. [0172 

Putt: L-TIME courses for P.M.G. Certificates, 


G.L.I. Telecommunications and Radar 
Maintenance Certificates.—Information from 
College of Technology, Hull. {0111 


IRELESS.—See the world as a radio officer 

in the Merchant Navy; short training 
period; low fees, scholarships, etc., available; 
boarding and day students; stamp for prospec- 
tus.—Wireless College, Colwyn Bay. [0018 
and Radio.—A.M.Brit.I.R.E., City and 
. Cert., etc., on ** No 
s; over 95% successes; 
of exams and home training cours 
branches of radio and T/V, write for 144- ~page 


handbook— free.—B.1.E.T. (Dept. 397A), 29, 
right’s Lane, London, W.8 [0116 
-M,I.Mech.E., A.M.Brit. I.R.E., City and 
Guilds, etc., on No Pass—No Fee” 
terms, over 95% successes—or details of 
Exams and courses in all branches of Engineer- 
ing, Building, etc., write for 144-page Hand- 
book—Free: B.1.E.T. (Dept. 387B), 29, Wright's 
Lane, London, W.8. {0118 


LL examinations easier Ps pass a I.C.S. 
home-study methods. A.M.Brit.I.R.E., C. 

& G. Telecoms., P.M.G. Cert. in Wireless, 
Telegraphy, Radio and TV Servicing, etc.— 
Write for free prospectus: International Corres- 
pondence “cpa 71, Kingsway (Dept. CL 
42A), London, W.C.2. 103 
EARN-AS-YOU-BUILD course in basic radio, 
electronic and electrical theory, with prac- 
tical training, building a 4-valve receiver and 
superhet signal generator and multi-tester.— 
Write for free book: International Correspond- 
ence Schools, 71, Kingsway (Dept. CL42), Lon- 
don, W.C.2, - [0350 
RAIN at home for a better position or a 
new hobby.—We offer comprehensive modern 
home tuition courses covering over 100 careers 
and hobbies; practical equipment supplied 
with many courses.—Write for free brochure, 
subject of interest, to E.M.I. Insti- 
s, Dept. WW39, London, W.4. (Associated 
H.M.V.) 0 
{.1.P.R.E.—for details of suitable study 
courses (only a limited number of students 
accepted), s 
tional text; 
booklet 1/-; ‘‘ The Practical 
journal,.sample copy 2/3; 6,000 alignment peaks 
for superhets, All A. free from Secre- 
tary. I.P.R.E., 20, Fairfield Rd., London, N.8 
REE!—Brochure giving details of home | 
Study training in radio, television and all | 

| 


wo 


branches of electronics; courses for 
re ae or for 
I.R.E., City 
} and professional examinations; 
| with the college operated by Britain's 
electronics organisation; moderate fees.—Write 
to E.M.I. Institutes, Dept. WW28, London, W.4. 
OUTHAMPTON TECHNICAL COLLEGE: | 
transfer of full-time technical courses from 
the University ot Southampton; a two year 
full-time day course in elecommunication 
Engineering is now available; the course pre- 
| pares candidates for the Intermediate, Final 
and Full Technological Certificate Examina- 
tions of the City and Guilds of London Insti- 
tute; it includes Physics for candidates who 
wish in addition to obtain full exemption from | 
the Graduateship Examination of the British 
Institution of Radio Engineers, the next course 
commences in September, 1958; application 
form and further particulars may be obtained 
from the Registrar, Southampton Technical 
College. St Mary St., Southampton 7784 
HOTELS AND ACCOMMODATION 
ADIO SHOW. When visiting London for 
the Radio Show, or at any other time, 
stay at Hans House. Private suites comprising 
bedroom, sitting-room, bathroom and telephone, 
from 2% gns. daily, 15 gns, weekly, for apart- 
ments and breakfasts.—Write Hans House, 16, 
Hans Road, London, S.W.3. Tel. Kensington 
3764. (7845 
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BOOKS, INSTRUCTIONS, ETC. 
“W.W." 1932, 1940, 1943, 1945-8, com- 


largest | —_ 


REPANCO 


| HIGH GAIN TRANSISTOR COMPONENTS 


MINIATURE RANGE—For pocket receivers, 
Ferrite Slab Aerial Type FS3. Medium Wave 
only. With fixing grommets. Size 3in. x 3in, x 
5/32in., 7/6. 
| Oscillator Coil Type XO8. Medium Wave only 
Overall size $in. dia. x lin. Enclosed in Ferrite 
pots, 5/-. 
LF. Transformer Type XT6. Suitable for Ist 
and 2nd 1.F. 455 Ke/s. Size tin. sq. x Hin., 10/-, 
1.F. Transformer Type XT7. Designed for 3rd 
oN or detector I.F.T. 455 Kc/s. Size as XT6, 
|=. 
Push Pull Interstage Transformer Type TT9, 
Ratio |: | C.T. Radiometal Core, Size din. x jin, 
x 13/32in., 12/6. 
Push Pull Output Transformer Type TTI0, 
Ratio 8: | C.T. Matched to 3 ohm. speaker. Size 
as TT9, 12/6. 
Practical and Theoretical circuits enclosed with 
each Repanco Transistor Component. 
*““THE MINI-7” a new personal portable tran- 
sistor receiver, Size Sjin. x 34in. x IZin. Send 
1/9 P.O. for instructions. 
Mail Order and Trade: 
RADIO EXPERIMENTAL 
PRODUCTS, LTD. Mok oa 
. O’Brien’s Buildin, 
33 Much Park St. 203-269 Foleshill Ba. 
COVENTRY COVENTRY 
Tel.: 62572 Tel.: 


Wholesale 
Export: 
REPANCO, LTD. 


Enquiries and 


40594 


Tape Amplifiers for Wearite, Collaro 
and all other Decks, “Miteeamp”’ 2} 
watts I8gns. 6 watts U/L. “‘Lodestar”’ 
25gns. Transistor tone control pre- 
amps, etc., Mixer units, etc. Write, 
HARDING ELECTRONICS 


120a Mora Road, Cricklewood, London, N.W.2 


Phone: GLA 1770 
BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small, List on Application, 
H. ROLLET & Co. Ltd. 
6 Chesham Place, S.W.1. SLOane 3463 


ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS. 


LOCK WOOD 


ENCLOSURES 
Used by every Broadcasting & 
Television Authority in the 
BrictishIsles, and Eire, 
for High Quality Monitoring 
LOCKWOOD & CO. (Woodworkers) LTD. 
LOWLANDS ROAD, HARROW, MIDDX. 


i 


q Hii WH 


ete; 1930-31, 1933-39, 1942, 1944, incom- 
; offers.—Williams, Chequers, Boxford. 
Colchester. (7912 


= - BRADMATIC + ed 


| HIGH CLASS 
TAPE RECORDING EQUIPMENT 


HEADS, DESKS, TAPE, ETC. 


Send for lists 
BRADMATIC LTD. 
STATION ROAD, ASTON, BIRMINGHAM 6 
Telephone: East 2881-2 


' LEIGH COURT = 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 


TORQUAY = Telephone 45478 


| NORTHERN: RADIO SERVICES 


are pleased to announce their new Symphony 
Stereophonic Amplifier, giving high quality 
results for only 19 gns. complete. 

Also new Column Loudspeakers giving fan 
tastic results on Stereo 20 gns. complete. 
Complete Stereo Reproducer with Transcrip- 
tion Unit and two speakers, completely 
cabineted, ready to play, £85. 

11, Kings College Road, London, N.W3 
PRimrose 3314. 
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-Y, 195g | JuLy, 1958 WIRELESS WORLD 165 
PULL 
O le ceaeumene ats — PRECISION SHEET METALWORK— | RADIO & 
We specialise in manufacturing of | TELEVISION COMPONENTS 
Chassis in all metals, large or small ‘ 
ONENTS quantities to your own specifications We operate a DE and efficient 
‘receiver | Vv. W. BEAMISH ar ee 
fu av . . 
in. x Das ' Shardloes Garage, Ghardiees Rd., New Cross | | nee a a ag ee 
wees Anew division of a ma‘or electronics firm needs :— oe. wig 8.E.14 ad | Howbp-licides, Ulverston, Lancashire. 
in Ferrite ENGINEERS electrical and mechanical. | aphane : Viseuny 4206 , 
ible for Ist PHYS '(CISTS — 
6'n., 
ned for 3rd ELECTRONICS and electron tube special- 
<a 2 A TAPE PRE-AMP OF REMARKABLE 
Type TT9, EXPERIENCE in airborne’ electronics, 
e din. x fin radar or systems would be 
helpful. | , QUALITY 
ype TTIO0. 
: LOCATICNS Montreal, Toronto, some 
ker. Sie U.S. points. | 
slosed with | INTERVIEWS in the United Kingdom | 
will be arranged at a later | 
rtable tran- date. | i 
jain. Send Designed to 
Send full résumé in complete confidence to:- 
inquiries and | produce the 
, DR. J. J. BROWN, Placement Division | 
a. See. | best from 
Builtiogs | INDUSTRIAL AUTOMATION LTD. | 
NTRY 1121, Sherbrooke St. W., Montreal, Canada | all good 
‘65 Hii HT | 
ee) tape decks 
Collaro| | = TELETRON SUPER INDUCTOR COILS 
amp” 24 THE TELE-RADIO (1943) LTD. 
>destar”” 
rol pre MASTER-LINK M2A 
rite, 
NICS @ ADJUSTABLE TO An exclusive product of Tele-Radio (1943) 
ion. N.W.2 Ferrite Rod Aerials. Wound on high permeability C.C.1.R. CHARACTERISTIC Ltd. » embodying the most advanced principles 
’ Ferroxcube rod, Medium wave 8/9, Dual wave 12/9. @ + 2DB FROM 30 c/s To Of tape recording techniques. Recordings may 
Type HAX. Selective crystal 8 KC/S AT 32 1.P.8.;14 KC/S be taken direct from microphone, pick-up or 
=e diode coil for tape and quality J va P.8.; 15 KC/$ AT radio, and it may be used with tape decks 
carcan TRreal wise co PL incorporating head switching. Includes play- 
URAL, i> i aa @ Ne POWER PACK. '«, back speed equalisation, metering of signal and 
pair. Type S.S.O. Supersonic INSTRUCTIONS bias voltages, signal monitor output, oscillator 
oad | Tape Osc. coil, comiaes 27 cut-out, D.C. Solenoid supply and C.C.LR. 
sIZES heater. Eliminates induced GNS. (P./P. 4/-) characteristic. 
plication 30c/s hum, 40/100 kc, 15/- ea. Transistor coils, etc. ade 
d ; Available from leading stockists. Stamp for Full descriptive leaflet on request— 
Ue complete data and circuits. 
-Oane 3463 THE TELETRON CO. LTD. TELE-RADIO (33 189, EDGWARE RD., LONDON, W.2 
; am Wightingsle Ra., London, 00-9. How 2527 Our only address @ Few mins. from Marble Arch @ Open all day Sat. @ Phone: PAD 4455/6 
GALPINS MMR | [tHe TAPE RECORDER sreciauists 
0 D \ e AN vA STOCKISTS OF EVERY WELL- 
As announced 1 Rovares we havetaben ove the | KNOWN MAKE INCLUDING 
we have wound all Galpin transformers and can SOUND EQUIPMENT FERROGRAPH SIMON: VORTEXION 
Ae promise you the same efficiency and quality as in 
the he past. 
re, JEFFERY TRANSFORMER CO Tells you what's going on clearly pr AE SHERBOURNE GkEDIT 
ring . 50, TOPSFIELD PARADE 
ers) — 199 Edward Street, New Cross, London, S.E.14 WEST NORWOOD : S.E.27 || CROUCH END, LONDON, N& 
MIDDX. es T1Deway 4458 Telephone: GiPsy Hill 113! (7 lines) MOUntveiw 1987 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 
‘WIRELESS WORLD’’ Classified Advertisment Department, Dorset House, Stamford Street, London, S E.!. 
; PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


Rate: 7/- for TWO LINES. 3/6 every Additional 
Line. Average six words per line. Name and address 


To 


» 

NT CO. LTD. | to be included in charge if used in advertisment. NUTT, adie sadnes snc shaisanspantachahaacedsensagessbauanstabbaspaladeivnisaabesnnbanpbnsicshahbels 
Telephone 45478 | $ Box No. Allow two words, plus 1/- 

— Cheques etc., payable to lliffe & Sons Ltd. and I liucacitacocictc uct 2 cus ohacknie Sam bacib as cacee panacea Gikeid eon aioe Miaaie Lain mAS 

ee @ Pressed tins day June 26th For A 1958 i 

ress Way ursday June 26t or sna COBB. §— cece nccescccccnceccncsocceesaescccessenses00s0beeeeses: 00. seceeserenseenereessecesconeoceetee 90000 
ERVICES || - ee ee peas oe 8 
jew Symphony | { 
g high quality a ee ee ee een Sen eae ee REN eet eae ee eee, 
lete. 
rs giving fan- Ee ——_—_——— ———— _— —_—--————-—- | 
complete. = 


with Transcrip 
‘s, completely 


Please write in block letters with ball pen or pencil. 


ndon, N.W3 


WIRELESS WORLD 


JULY, 1958 


INDEX TO ADVERTISERS 


Acoustical Mfg. Co., Ltd. 
Adcola Products, Lid 
Adler, B., & Sons, Ltd 
A.D.S. Relays, Ltd. Peanas 
Advance Components, Ltd. 
Aircraft_Marine Products, Ltd. 
Allan, Richard, Radio, Ltd. 
Alpha Radio Supply Co., Ltd 
FD Welaebee ; 
Amphenol, Ltd. 3 , 
Amplex Appliances - (Kent), Ltd. . 
Amplivox td seeee 
Anders Hectronics, Ltd. 
Antex, Ltd 
Antiference, d. 
pointments Vacant 148, 
Arbolectrie Switches, Lt 
Araense Acoustic Laboratories, 
Arms Whitworth, Sir 
a 


Arm ag’ Wireless & Television Co., 
Ltd. Rue 


Aspden 
roe My “Industries Inc 
Avinash Co. 7 
Avo, Ltd 


Baker’s ‘age " Radio 
Beamish, 

3elclere eth. 

Belling & Lee, Ltd. 

Benson, W. A. 

Zerry’s (Short Wave), Ltd. 
seat rend. Blectrical Co. Ltd. 
sird, 5. S., on 
Birmingham pound Reproducers, Ltd. 96, 
lickvac, Eng 
Bradford Techihical. College 


. (Radio), Ltd. : 
3ritish Ferrograph Recorder Co., Ltd 
oe Institute of Engineering 


British National Radio whew 
British Sarozal, Ltd. Z 
Brookes Crystals, Ltd. 
Bulgin, A. F., & Co., 

Bull, J. 

Bullers, Ltd. 


andler System Lo. 

hampion Produc 

aon Blectronic, Industries, Ltd, | 
Reproducers), Ltd. 

be “Atl, . 


Ltd. ; 
Sale ‘e "Biche, Ltd. 
yne Radio, 4 
Cossor Instruments, 
Coventry Radio... 


Cc 
Cl 
Cc 
Ch 
Cc 
Cit 
Cc 


Daly (Condensers), Ltd. 
Davies, A.., 0. 

Davis, Jack (Relays), 

Denco (Clacton), Ltd. 
Dependable Radio Supplies. 
Dependable Relay Co., Ltd 
se T.V. Replacements 

Dixon, L., & Co. 

Dubilier Condenser Co. (1925), 
Duke & Co. ; 
Dulci Co., Ltd., 

Duode Natural FR 


aire <N’tham), Ltd. .... 

1.R. Instruments, Ltd. 

Electrical Inst. Co. (H’ton), 
Electro-Acoustic Developinents 
Electro-Acoustic Industries, Ltd. 
Electronic Precision Equipment 

ectronic Technical Services 

ectronic Tubes, Ltd. 

ectronics (Fleet Street), Ltd 
ectro-Winds, Lt 

liott Bros. (London), Ltd. 

.M.I, College ; 

-M.I, Electronics, Ltd. .... Se: 
.M,I. Institutes ... ..» 105, 107, 151, 
inglish Electric Co., Ltd. ... 
English Electric Valve Co., Ltd 
inglish Electric Valve Co., Ltd. 
Enthoven Solders, Ltd. . 
f.R.D. Engineering Co., Ltd. 
Eta Tool Co (Leicester), Ltd. 


Felgate Radio, Ltd 
Ferguson —. Ltd. 
Ferranti, 

Fibre Form, math 
Filmer, J. T. .. , 
Formica, Ltd. |:: 
Foyle, W. & G.. Ltd. 
Fringevision, Ltd. ..... 


15; 
17, 156, 151, 
32 


Garrard Eng. & Sr Co., Ltd., 
Gee Bros., Radio, Ltd. 

General Electric a 

Gilfillan, R 


| Gilson, R. 


Glaser, L., 


pecans Industries, ‘Ltd. 
| Govt. H. 


Grampian ‘Reproducers, Ltd 
Gray, Arthur, Ltd. wate 


1 | Grayshaw Instruments . 


Gresham _ Transformers, Ltd. 

Grey & Marten, Ltd. sunsets 
Griffiths Hansen (Recordings), Ltd. 
Grundig (Gt. Britain), Ltd. ....... 


Hall Electric, Ltd. 
Hanney, L. F. 
Harding Electronics 


| Harmsworth, Townley & Co. 


Harris Electronics ianceee Ltd. 
Harris, P. 

Hatter & Davis, 

Hawkins, R. B. een 

Hayward Turbine "eng. Co. (1947), Ltd. 
Henley’s, W. T. Telegraph Works Co., 


Ltd. 
Henry’s (Radio), Ltd. 
Hinchley Engineering ¢ Co., Ltd. 
Hivac, Ltd 
Hivac, Ltd 
Home Radio, Ltd. - 
H.P. Radio Services, Ltd. 
Hunton, Ltd. ....... 


Industrial red, Ltd, 
Industrial Electronics . we 
Instruments Electrical Co. 


Jason Motor & Electronic Co. 
Jeffery Transformer C 


| Kenroy, Ltd. 


| Lasky’s Radio, Ltd. 


Leak, H. J., & Co., L LEA 
Leevers-Rich Equipment, Ltd. 

Lewis Radio Co. ese 
Light Soldering Developments, Ltd. 
Linear Products, Ltd. 

Lionnet, J., & Co 

Lockwood & Co. (Woodworkers), 
London Central Radio Stores ‘ 

Long Playing Record Library 

Lyons Radio, 


Magnetic Devices, Ltd. 

Mail Order Supply Co. . 

Marconi Instruments, ry 

Marconi Instruments, Ltd 

Marconi’s Wireless Telegraph Co., 
102 


Marine Aerials, Ltd. 
Martin, J. H. ere 
McMurdo Instruments Co., Ltd 
Midland Instrument Co. 
Mills, 
Modern Book Co. 
Modern Electrics, Ltd. 
Modern Techniques . 

. Supplies, Ltd. 
Mullard Equipment, 
Mullard, ; ‘es 
Multimusic, Ltd : 
Multitone Electric Co., L 


Nash & Thompson, Ltd. ..... 
Newmarket Transistor Co., Ltd. . 
Northern Radio Services 


Oddie Bradbury & Cull, Ltd 
Oryx Electrical Laboratories, 
Osmor Radio Products, Ltd 
Oxley Developments Co 


| Painton * — Ltd. 


P.A.M., 


| Sane eid. 
| Partridge Transformers, Ltd. 


P.C.A. Radio, 

P.C. Radio 

Pearce, T. W. , 
Pitman, Sir Isaac, & Son, Lt 
Post Radio Supplies 

Premier Radio Co. ... 
Preston, A., & Sons ... 
Prime Electrics 

Proops Bros., 

Pye, Ltd. “% 
Pye’ Telecommunications, Ltd 


| Telefusion Eng., Ltd. 


Quartz Crystal Co., Ltd. 


Racal Engineering, Ltd. 
& T.V. Components (Acton), Ltd. 
Clearance, L ‘ 

Component Spec ialists 

Exchange Co., The 

Experimental — Co. 

Ham Shack, 

Resistor, 


in (Leeds), Ltd. 128, 

Telephone Aerial Systems, Ltd. 
Traders, Ltd. .. 

Radiospares. 

Rank Cintel, 


Rogers Development (Electronics), Ltd 
Rola-Celestion, 
Rollett, H., & Co., Ltd. 


Sagan, Alexander & Co . 
Salford Electrical “ee ba Ltd 
Samsons Surplus Store: 

Saunders-Roe, Ltd. ; 

Savage Transformers, Ltd. 

Scientific Book Club 

Semiconductors, Ltd 

Service Trading Co 

Servomex Controls, 

Sexton, Ltd. 

Sherbourne T.V. Service ; 16 
Siemens Edison-Swan, Ltd. 68, 69, 
Sifam Electrical Instruments, Ltd 16 
Simmonds, L. E., 

Simon Sound Service, Ltd. 

Smith, G. W., (Radio), ta 

Smith. H. L.,’& Co., Ltd 

Solartron Electronic’ Group, 

Sonomag, 

Southern Radio Supply. Ltd. 

Southern Technical Supplies 

Specialist Switches ‘ 

Spencer-West, Ltd. 


| Stamford, A. L. 


Standard Telephones & Cables. Ltd 
Standard Telephones & Canles_ Ltd. 
Steatite & Porcelain Products, Ltd. 

Stern Radio, d. 

Stewart Transformers, Ltd. 

Sugden, A. R. & Co. (Engineers), Ltd. .. 


| Sugden, A. R., & Co. (Engineers), Ltd. .. 


Sutton ‘Coldfield Electrical Engineers 
Swan Electronics ENS 


Tannoy Products, 

Taylor Electrical, Ltd 

Taylor Tunnicliff (Refractories), 
Technical Trading Co ; 


ose 1 
Telegraph Condenser Co., Ltd “Cover if 
ai wip 7 Construction & Maintenance 
Telephone Mfg. Co., Ltd 
Telequipment, Ltd. 
Tele-Radio (1943), Ltd 
Teletron Co., The 
Texas Instruments, Ltd 
Thomas, Richard & 7 ee Ltd. 
Trix Electrical Co., Ltd. ‘ 
T.R.S. Radio 


U.K A. E.R.E. es 
Universal Book Co. 
Universal Electronics 


Vacwell Engineering Co., 
Valradio. Ltd. 

Venner Electronics, Ltd 

Verdik Sales. d. see 
V.E.S. Wholesale Services, Lid. 
Vitavox, Ltd. a5 
Vortexion, Ltd. 

V.Z. Electrical Service 


Walmore Electronics, Ltd Nenene RE 
atts, Cecil E ‘ ine 

Wayne Kerr Laboratories, Ltd., The 

Webber, R. A., Ltd. 

Webb’s Radio 

Weymouth Radio Mfg. Co.. Ltd., The 

Wharfedale Wireless Works : 
hite, S. S., Co., of Great Britain, Ltd., 
ENO. eiianas i ae 

Whiteley Electrical Radio Co., Ltd 

Wilkinson, L.. (Croydon), Ltd. 

Wilson, Ronald, & Co 

Wolsey Electronics, Ltd. 

Wright, J. P. . 


Young 


Z. & I. Aero Services. Ltd 


Printed in Great Britain for the Publishers, Iuirre & Sons Lap., Dorset House, Stamford 8t., 
World can be obtained abroad from the following: AUSTRALIA and New ZEALAND: Gordon & Gotch, Ltd. 
Mervice, Ltd.; Gordon & Gotch, Ltd. Sourn Arnica: Central News Agency, Ltd., 


New York 14. 


London, 8.E.1, by Connwatt Press Lrp., Paris Garten, Loudon,9.B.1. Wireless 
Lwb1ra: A. H, Wheeler & Co. Cas ava: The Wm. Dawson Subscriptioa 
William Dawson & Sons (3.A.), Ltd, Usitap Staras: Eastern News Co,, 306 West 11th Street, 


Jury, 1958 


WIRELESS WoRLD 


Ca MI 


—_ 


30 40 50 60 70 


RO 


90 "% 


~ 


This has been designed to eliminate the 
principal causes of I.F. interference: R.F. 
Heating Equipment, Diathermy Equipment, 
Industrial and Medical Equipment, Local 
Oscillators, Forward Scatter Transmissions. 

Where a requirement arises for a com- 
pletely assembled and screened high-pass 
filter, then Type C.263 can be supplied in an 
aluminium can, having a co-axial socket mount- 
ed at one end and a short length of co-axial 
feeder, suitably terminated with a plug, at the 
other end. By this means the filter may be 
connected directly in series with the aerial 
feeder of a T.V. receiver and no further ad- 
justments would be necessary. 

The unit offers very high attentuation at 
frequencies of 38 m/cs. and below, and thereby 
prevents pick-up of the interfering signal by 
the I.F. Amplifier circuits. 

This unit has been approved by and 
supplied to the G.P.O. 

The dimensions of the can are : 43” x 1}” 
diameter with a co-axial lead 9” long. 

The unscreened units can be offered 
to manufacturers for direct installation in their 
equipments. Further details may be had on 
application. 


List Price 29/6 each. 


THE TELEGRAPH CONDENSER CO. LTD 


RADIO DIVISION ° 


NORTH ACTON ° 


LONDON : 
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Fast rewind, fast forward and “inching” 
lever control. Sound available 
if required. ‘ 


Safety latch 
protecting record button. 


“Off, record and 
playback push buttons. 


8t” Reels § 


Tape/Input switch 
providing -instant 
comparison 
' betvreén input 
signal oat signal 


recorded.on tape. 


a ) 
recordin ter, ie 
aM i . SS 


Record amplifier 
gain eontrol. 


abe 


Playback amplifier 
gain control 3 watts 
undistorted output. 


Output fro playback pre-amplifier 
to feéd®external amplifier. 


internal speakers. 


“Radio or pick-up 


Microphone input socket. 


REFLECTOGRAPH 400 STEREO CONVERSION UNITS 


Reflectograph 400 is supplied in three units Models 440 and 540 enable owners 
for ihcorporation in furniture: it comprises of Models 500 and 400 to have 
the Reflectogrdph.deck mounted ona stand, 
combined record amplifier and playback 
pre-amplifier and the power pack. The 
units, complete with inter-connecting leads, 
have been designed for operation in con- 
junction ‘with the leading makes of high 
fidelity amplifiers. 

Addition! facilities include sockets on 
chassis for radio and pick-up; socket for 
thigrophone on ifistrument panel, where an 
additional switch provides instant selection 
of microphone, radio or pick-up. 


Prices in U.Ks only. 500—94 gns. 


* input socket. 


their instruments converted to 
reproduce stereo tapes and records. 


The original models have to 
be returned to the factory for 
the fitting of the stereo head. 


400 — 84 gns. 540 — £37.6.8 


Output socket to external 
speaker when used mutes 


440 — £36 
MULTIMUSIC LTD., MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS. 


Jury, 195 


3 separate heads, 
erase, record 
and playback. 


Neon lit stroboscope 
showing precise 
speeds of 74 and 

3? i.p.s. 


Variable speed 
between 8 and 


3+ i.p.s. 
instant start and stop. 


REFLECTOGRAPH 550 


Reflectograph 550 possesses all t 
recording features of Model 500. The fi 
walnut lowboy cabinet does not incorporal 
loudspeakers. Two 3 watt undistorte 
amplifiers provide ample power for repra 
ducing stereo tapes or discs if a suitabi 
pick-up is connected. For single chan 

reproduction the amplifiers are autd 
matically switched in parallel. 


REFLECTOGRAPH 450 


Reflectograph 450 has the. same technics 
features as Model 550. It is supplied 
3 units for incorporation in furniture. 


550 — 133 gns. 450 — 103 ¢ 
TELEPHONE: BOXMOOR 363 
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